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In Aircraft Wheels 


These illustrations are full size and show 









some of the wide range of Timken bear- 


ings used in aircraft wheels. The bearing 





on the right is 16.5-inch bore. 








Timken bearings are compact and light 
in relation to their high capacity for both 


radial and thrust loads. 


Whatever the proportion between these 







loads, there is always a Timken bearing to 












suit the conditions. 








British Timken, Duston, Northampton, 
Division of The Timken Roller Bearing 
Company. Timken bearings manufactured 
in England, Australia, Brazil, Canada, 
France and U.S.A. 


TIMKEN 


REGISTERED TRADE. MARK 


tapered roller bearings 
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RELIABILITY BREEDS CONFIDENCE 

The pilot’s control of his aircraft is at all times positive 
and precise, instilling in him that confidence in manoeuvre 
so vital to successful accomplishment. 


Positive 
Precise 
Power Controls 


BOULTON PAUL AIRGRAFT LTD 


MEMBER OF THE DOWTY GROUP WOLVERHAMPTON - ENGLAND 
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FILTER ELEMENTS 


Specified for the latest military 
and naval aircraft, Parmatic 
Filters operate over a wide 
range of system pressures and 
environmental conditions. 
The filter element is fabricated 
from ‘Parmesh’, an extremely 
fine stainless steel cloth ensur- 
ing filtration of 10 microns 
absolute rating. 

It is suitable for use with all 
hydraulic fluids, including 
prp.565, “Skydrol’’, and DP.47. 


SEALS & MOULDINGS 


Palmer seals and mouldings 
are designed to operate over a 
wide temperature range. Selec- 
tion of material best suited for 
the service involved—natural, 
synthetic and silicone rubbers, 
P.T.F.E., etc.—coupled with 
specialised design and manu- 
facturing facilities ensures 
heat-, pressure- and chemical- 
resistant products of proved 
suitability for all aircraft 
applications. 


METALLIC PIPES 


PALMAFLEX (convoluted stain- 
less steel) fiexible metallic 
pipes are already proven on jet 
airline service throughout the 
world. 

CORROFLEX (corrugated stain- 
less steel) pipes withstand 
Sustained severe airborne 
vibration that would cause 
failure in other rigid pipes. 
Palmer facilities include an 
exclusive orbital welding tech- 
nique in addition to the normal 
jointing methods. 


FLIGHT 


DAY-TO-DAY FLYING 


ALL OVER THE WORLD 
INCREASINGLY DEPENDS ON 





PALMER AERO PRODUCTS LTD 
(A Subsidiary of BTR Industries Ltd) 


Penfold Street, London N.W.8 
Telephone: PADdington 8822 





WHEELS & BRAKES 


Palmer wheels and brakes, 
widely specified for today’s 
light aircraft, helicopters and 
gliders—and for the unconven- 
tional Hovercraft and Brittain 
Norman Cushioncraft—are the 
outcome of many years of 
research and practical develop- 
ment work. No less for the 
aircraft of tomorrow—for pro- 
totype and production—these 
Palmer facilities are available 
to the designer. 


FLEXIBLE PIPES 


SILVOFLEX 200 is specified by 
leading manufacturers in the 
aircraft industry and has log- 
ged millions of flying hours. 
FLUOROFLEX pipes are com- 
pletely inert to all aircraft 
fuels and lubricants, have 
indefinite shelf life and wide 
temperature and pressure 
ranges. They are fitted to many 
civil and military aircraft and 
are being specified for many 
prototypes. 


ELECTRICAL HARNESSES 


Palmer low-tension electrical 
harnesses are unique in design 
—ease of assembly and servic- 
ing being ensured by their 
sectional system of construc- 
tion. Already fitted to the 
Rolls-Royce Dart and Conway 
engines, these harnesses can 
be custom-built to meet the 
most stringent service condi- 
tions . . . the ability to resist 
attack by all known aircraft 
fluidsis particularly important. 
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FEATURES: 


1. Press button, 3-position back-rest, with adjustable 
forward brake. 
Recline, 22°, 30° and 38°. 
2. Stainless steel i with r bie ashtrays 
and provision for, | push-in, f ront meal tray. 
é 3. Ti nt tpn easy access. 
ig points a a over wide range ¢: 











onal ir ti 
Design allows close pitch inetal jon with ample 
leg room. 
Lu i i armrests. Nominal 
iv variable to requirements. 
Ov eee 
Depth 
ei 4s" 
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A NEW DEVELOPMENT BY 


LANCEFIELD 


SPECIALISTS IN 
AIRCRAFT SEATING 
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LANCEFIELD AIRCRAFT COMPONENTS LIMITED 


71-83 HERRIES STREET, LONDON, W.1!0 Telephone: LADbroke 2951 (4 lines) 
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The STR. 12-C and D series of 
V.H.F. communication equip- 
ments can now be modified to 
provide 280 channels spaced 
50 kc/s to conform to the new 


international requirements. 





COMMUNICATIONS 
GROUP 








61/7E 








CONVERSION KIT Type A.1207 
for STR. 12-C and D 


The A.1207 Conversion Kits provide for the adaptation of 
any existing 70 or 140 channel STR. 12-C or D equipment, 
spaced 200 or 100 kc/s apart respectively, to 280 channeis 
spaced by 50 kc/s. 

Two types of kits are available, one including a replace- 
ment I.F. Unit, the other providing a set of components 
with which to modify the existing |.F. Unit. 

Both kits contain a 280 channel Control Unit fitted with 
54 close tolerance crystals. This unit is interchangeable 
with the existing one. 

The A.1207 Conversion Kit has been purchased by The 
British Overseas Airways Corporation for modifying thelr 
STR. 12-C and D equipments. 


Ask for Radio Leaflet No. 316 









Standard Telephones and Cables Limited 


RADIO DIVISION: OAKLEIGH ROAD NEW SOUTHGATE LONDON N.11 
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with the T.K.S. FLUID DE-ICING SYSTEM 


The T.K.S. System is suitable for airliners, freighters. private planes and all civil 
and military types of aircraft. 





THE T.K.S. FLUID DE-ICING SYSTEM OFFERS 


Simplicity of design and operation Low fluid consumption 
Low cost with ease of installation Freedom from fire risk 


Low weight Safety for the aircraft structure, if the System continues to 


Low power consumption (maximum 150 watts), which operate in dry air ; as no heating is involved 


permits the System to be used during take-off, or at any 
other time, without reducing engine performance 





We will gladly prepare a preliminary schedule of weight, fluid consumption 
and cost for YOUR aircraft, without any obligation on your part 


Please write tor further details to 


T.K.S. (AIRGRAFT DE-IGING) LTD., 


DRAYTON HOUSE, GORDON STREET, LONDON, W.C.1. Telephone: EUSton 4650 








ER 196) 14 SEPTEMBER 1961 FLIGHT 


t / PLESSIFLEX | 


REGD. TRADE MARK 
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can take it... 


whether ‘it’ is a gas or a liquid, hot or 
cold, corrosive or inflammable. 


to wherever 
it's got to go... 


in any of an infinite range of aeronautical, 
marine, chemical or nuclear applications. 
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safely and surely... 


because, where misalignment or relative move- 
ment so demand, Plessiflex will bend, flex or bow 
but never, never complain. It withstands the most 
exacting conditions of blast or vibration, cold or 
heat, or high internal pressure —or all of these 
at once. 
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in many sizes 

from }” to 8” bore. And Plessiflex may be 

had in various metals including stainless 
steel, brass, copper and Monel. 


a 


Write for Publication No. 1121 


metallic hose and ducting 





POWER AUXILIARIES LIMITED 


Kembrey Street - Swindon - Wilts - Tel: Swindon 6211 


Overseas Sales Organisation: 
PLESSEY INTERNATIONAL LIMITED Iiford - Essex - Tel: ILFord 3040 


One of the | Plessey Group of Companies 
@ PAL 16A 
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Experienced engineers at H.M.L. are 
always ready to get to grips with 
problems arising from the design 
requirements of modern hydraulic systems. 
You'll find H.M.L. Ministry approved 

units and components used and relied 
upon wherever high standards of 


performance are recognised. 


HML VARIABLE PRESSURE REDUCER VALVE 
The only pressure reducing valve 

on the market today that will 

maintain set reduced pressure under 

varying pressure and flow conditions. 

Pressure range 0-5000 p.s.i. 

Flow range 0-10 g.p.m. 


HML EQUIPMENT INCLUDES; 


All types of special hydraulic test equip- nm. gus | i 

ment built to users’ own requirements. i ee Pulsometer Pump Test Unit 
The unit shown was supplied to a large 

aircraft company. f } j High-pressure Filters 


Hydraulic Propeller Test Benches 





Autostatic Hydraulic Power Pack 


c ee A 4 | 660 - 
| a’ Universal Hydraulic Tyre Remover 
ed 9 2 , . High-speed Gear Boxes 


Tensioning Test Unit 





9° a. CL < 
cee siden Pte . / j P " - Valves 
Brake Test Unit 


Air Bleed Turbines for Starting and 
Pressure Testing 

Aircraft Pump and Hydraulic Motor 
Test Rig 

High-pressure Accumulators 

Hydrostatic Rig (Single and Double Acting) 





Universal Hydraulic Test Rigs Mk. li, Mk. MI and 





Mk. IV (Diesel or Electric powered). 


HML (ENGINEERING) LTD., AIRCRAFT DIVISION 


é ve 
qd; ipS Head Office: 466-490 Edgware Road, London, W.2 


HARPERS YARD, ST. JOHN’S ROAD, ISLEWORTH, MIDDLESEX. 
TEL: ISLEWORTH 301! 











"BURNLEY 
AIRCRAFT 
PRODUCTS 
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Suppliers of High Quality 
Gas Turbine Combustion 
components for the Jet 
Engine Aircraft Industry 


BURNLEY AIRCRAFT —— LTD. 


recremigay nny ee - BURNLEY - LANCASHIRE - ENGLAND 
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Aer Lingus Friendship. 


The comfort assured by Rumbolild seating has been renowned for almost as 
long as aircraft have flown. Today, more leading operators than ever before 
are specifying Rumbold seating. For they know that here is a firm which has 
grown up with them, appreciates all their problems and needs and—most 
important of all— knows how to combine the economies of volume production 


with the importance of individual requirements. 


seating by RUMBOLD 


means maximum comfort 
with minimum weight 


L. A. RUMBOLD @& CO. LTD. Kilburn, London, N.W.6. MAida Vaile 7366 


A MEMBER OF THE SPURLING GROUP OF COMPANIES 
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From 


touch-down 


to 





tarmac 


Photographed at London Airport. 


The discomfort of those first and last few feet between aircraft and tarmac 
have been eliminated by Spurling stairways. Passengers appreciate their even, 
shallow steps and their convenient and re-assuring halfway platform. Operators 
appreciate their ease of adjustment for all modern aircraft, the freedom from 
trouble that their mechanical construction provides, their complete stability in 


high winds and the fact that they require no scheduled maintenance. 


stairways by B12], 1 81, fet 


mean absolute confidence 
with minimum upkeep 


SPURLINGS LTD. The Hyde, London, N.W.9. COLindale 7171 
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DEAn 1211 


SCOTLAND - TELEPHONE 


LEADERS IN FIRE CONTROL 


50,000 Fire Control Systems have been supplied 
to over 30 of the World's Air Forces. 


Delivery of Airpass | Radar Fire Control Systems 
began over 2 years ago—the first high power 
mono-pulse radar system in the World to enter 
squadron service. 
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AND NOW 
AIRPASS II FOR THE 


DASSAULT ‘MIRAGE’ 





INTERCEPTION GROUND ATTACK 


@ RADAR SEARCH @ GROUND MAPPING 


AUTOMATIC TARGET CONTOUR MAPPING 
TRACKING 


6 * 
@ COMPUTER CONTROLLED @ TERRAIN CLEARANCE 
* * 


FERRY ROAD, 


APPROACH 


BLIND OR BLIND OR VISUAL 
VISUAL ATTACK ATTACK 


FERRANTI 


First into the Future 


LTD., 


FERRANTI 
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Write for full details of our complete range of Galley equipment 


W. HENSHALL « SONS 


(ADDLESTONE) LTD 


AIRCRAFT ENGINEERS & SHEET METAL WORKERS 
Tel: Byfleet 42271 /2/3 Grams: Hentone Byfleet 





OYSTER LANE BYFLEET SURREY 
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STARTING POWER... 
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Power in the air demands power on the ground—the 
instant and completely dependable power for starting 
and servicing given by Murex ground power units. These 
diesel-engine driven equipments are designed to meet the 
needs of a wide range of piston, turbo-jet and turbo-prop 
aircraft and they are used by leading operators and manu- 
facturers throughout the world. Standard equipments 
provide a peak load of 2,000 amperes for engine starting 
and a current of 600 amperes continuously at 28 volts 
for servicing and preflight checks. Other capacities and 
special units can be supplied. 





Please write for full details. 





Ground power units for aircraft starting and servicing 


MUREX WELDING PROCESSES LIMITED 


Waltham Cross, Herts. Tel.: Waltham Cross 23636 


GPU 47/820 
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C. Junction Box UA 6053 — 1 off 












B. Cabin Address Amplifier 
UA 6070 — 1 off 





D. Cabin Address 
Pre-Amplifier UA 6001 — 1 off 





A. Station Box UA 6014/1 — 2 off 
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YOU'LL FIND ULTRA 


COMMUNICATION CONTROL, INTERCOM & CABIN ADDRESS 


The versatility of Ultra Type UA60 Communication control and intercom equip- 


in the ment is clearly indicated by the variety of aircraft for which it has been specified, 
ses ranging from the Westland Scout helicopter, with seven services, to the Short 

Bros. and Harland Belfast transport aircraft with thirty-one. And it is equally 
WESTLAN D suitable for American and British radio installations. Audio diffusion amplifiers 


range from a 2-watt cockpit address type—with integral, but detachable, speaker 
sco U 7 * —to a 60-watt unit developed for use in the Vickers VC10 passenger address system. 


* Announcement by courtesy of the Saunders Roe Division of Westland Aircraft Limited 


Please send for brochure 


ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON - WS: Telephone ACOrn 3434 


ULTRA 








COMMUNICATIONS - CONTROL AND INSTRUMENTATION - AUTOMATIC BUSINESS EQUIPMENT 
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Military Equipment and Rubber Proofed Fabrics 


Manufacturers and suppliers of High Altitude Pressure Suits, 
Pressure Jerkins, Parachutist and Aircrew Lifejackets, Flying 
and Constant Wear Immersion Suits, Inflatable Exposure Suits 
and Inflatable Liferafts to the Royal Ais Force, Fleet Air Arm, 
Royal Navy, Royal Marines, Parachute Brigade and the Armed 
Forces of Commonwealth and NATO countries. Design Appro- 
ved by the Ministry of Aviation and Air Registration Board. 





P. FRANKENSTEIN & SONS M/C LTD., 
VICTORIA RUBBER WORKS, NEWTON HEATH, MANCHESTER, 10. 
Telephone No. Failsworth 1166 (4 lines) 





The crewman is wearing 
a Pressure Jerkin 
and an Anti-G- Suit. 


26-seater reversible 

airline liferaft with 
instantly inflatable 
self-positioning and 
permanently attached 
canopy. Approved by the 
Air Registration Board and 
Federal Aviation Agency. 





Civil Airline and Industrial Equipment 





Manufacturers and suppliers of a complete range of civil airline 
safety equipment including Inflatable Liferafts, Lifejackets and 
Babies’ Floating Survival Cots to over fifty airlines throughout 
the world. 

BEAUFORT CAIR-SEA) EQUIPMENT LTD., 


BEAUFORT ROAD, BIRKENHEAD. 
Telephone Claughton 5390, 2667 and 2668 


FRANKENSTEIN 
-BEAUFORT 
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The Finest Clip in the World 


YY 


L. ROBINSON & CO. (GILLINGHAM) LTD., 


COMPANION ACCESSORY TO 
LONDON CHAMBERS, GILLINGHAM, KENT. | COMPANION ACCESSORY TO 
TEL: GILLINGHAM 51182/3 
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land the use of high quality 
G ir Board approved) | 
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The Mollart Engineering Co Ltd 


KINGSTON BY-PASS SURBITON SURREY __ ae 
Telephone: Elmbridge 0033 (Slines) Telegrams: Precision Surbiton 
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THE HYMATIC 


FLIGHT 


RELIEF VALVES As a relief valve 

for use with high-flow reducing valves, or 
as a control valve in a blow-off valve 
system, the Hymatic RV.37 will deal with 
the full reducing-valve flow of hot air at 
maximum inlet-pressure condition. This valve 
is unaffected by contamination with 

gas turbine fuels. 

The RV.37 with a flow of 100 c.f.m, at 
N.T.P. has a temperature range of -65°C 
to +300°C and weighs 0.32 lb. The 

relief pressure range is 2 to 20 p.s.i. and 
will handle flows of 400 c.f.m. 

with pressure increases of only 0.5 p.s.i. 
above blow-off pressure. 


developments in flight equipment.. 


...by Mymat(e 


ENGINEERING COMPANY LIMITED 


Hymatic, as leading engineers 
in the Aircraft equipment 
field, have been responsible for 
the design and precision 
manufacturing of many 
products, including 


High pressure compressors 
Cartridge operated valves 

Fuel System vent and relief valves 
Ground charging valves 
Automatic regulator valves 

Anti-g valves 

Electro magnetic valves 

High flow reducing valves 


REDDITCH WORCESTERSHIRE 
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NEW [ML] DEVELOPMENT ML Static seat 
\ {. An entirel toti t which enabl 
SEEN A T . ¢ a lg pepe ato an es 
: 3 : when fully equipped and subjected to 9 
The S.B.A.C. DRE Sea eccapont end the conied peck by 
air inflation from a 1200 p.s.i. bottle incor- 


EXHIBITION : porated in the seat. A new parachute pack 
> ae combines G.Q. chute, survival pack and 
Farnborough 


emergency ,oxygen in one envelope. 











M.L 
Power Jettison Equipment 


M | N | AT U R E | . | , Zi 3 | q = = Airborne Release 
R E F R IG E R AT O R S . : ' : A eS = on . or Aircraft Loading and 


Missile Handling Equipment 


. f Air Conditioning and 
FOR ALL ELECTRONIC EQUIPMENT A ) Pressure Test Vonicles 
- RADAR, MISSILES, SIMULATORS . y 
~ Electrical Test Units 


- ALSO SMALL MECHANISMS 
Aircrew Helmets and A.E.A, 


Armaments 


. HEAT DISPERSAL CAPACITY 2 kW. FITS STANDARD 
=, DIMENSIONS 8 in. x 6 in. x 24 in. POST OFFICE RACKS 














AVIATION COMPANY 


A.l.D. & A.R.B. APPROVED ! 














WHITE WALTHAM AERODROME, MAIDENHEAD, BERKS, Tel: Littlewick Green 248 Grams: ** EMELAIR,”’ White Waltham, 
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HONG KONG AIRCRAFT ENGINEERING COMPANY LIMITED 


17 


WE HAVE OVERHAULED 


MORE THAN | 7 DIFFERENT 
TYPES OF AIRCRAFT 





WE OVERHAUL AIRCRAFT ENGINES AND 
ACCESSORIES FOR | 7 DIFFERENT COUNTRIES 


WE SERVE MORE THAN | 7 DIFFERENT INTERNATIONAL 
AIRLINES IN HONG KONG 


WE ARE AT YOUR SERVICE 


HONG KONG AIRCRAFT ENGINEERING COMPANY LIMITED 
Telegrams: AIRENG KAI TAK AIRPORT, HONG. KONG Telephone: 82020! 
European Agents: KILLICK MARTIN & CO. LTD., 20 MARK LANE, LONDON, E.C.3. Telephone: MIN 3100. Telex: London 28424 

—— —$< << 
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FLIGHT 


The Boeing 707 prototype, which proved out 
advanced design features of the Boeing 707 
and 720 jetliners, is now at work as a flying 
test bed for the next generation of Boeing 
jets—the three-engine short-range 727. 

The prototype is shown above equipped 
with a fifth engine, conducting exhaustive 


tests of the efficiency and performance of 


side-mounted engines, a feature of the 727. 
In addition, the 707 prototype is testing new 
high-lift wing flaps, aircraft systems and 
other design features that will make the 


ine tests Boemg 727 design feature 


727 the most advanced jetliner of its class. 

Already, ninety-two 727s have been order- 
ed by Eastern Air Lines, Lufthansa German 
Airlines and United Air Lines for delivery 
beginning in 1963. The 727 will operate 
from 5,000-foot runways with full payload 
and will serve routes from 150 to 1700 miles. 
It offers airlines many unique advantages, 
including components and systems that have 
demonstrated outstanding performance and 
reliability in more than 300,000,000 miles 
of Boeing jetliner operations. 


SSOOEMM Ls 
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-RAPP TO THE RESCUE 


Almost every British-built aircraft in the skies today 

is to some extent made from ALUMINIUM and 

STEEL supplied by the RAPP GROUP from Britain’s 

largest stock of A.I.D./A.R.B. SHEET, STRIP, 
BAR, TUBE, Etc. 











Bring your raw material problems — urgent or long term to: 


LEO RAPP LTD./LR AIRSTEEL LTD./LEO RAPP (Stee!) LTD. 


WIMBORNE AVENUE, NORWOOD GREEN, SOUTHALL, MIDDLESEX 
Telephone: SOUthall 2322 (20 lines) Telex No. 25172 











We manufacture . «.. 


HIGH GRADE 
SPECIAL PURPOSE 
RELAYS TO CUSTOMERS’ 


OWN REQUIREMENTS 360 CHANNEL 


VHF TRANSCEIVER 
117.9 to 135.95 mc 


PLUGS, SOCKETS , : 
with 50 ke spacing 


WIRING FORMS 
CONNECTOR SETS 
SBAC WIRING SYSTEM @ Weighs only 10 pounds. 
SINGLE POLE AND DOUBLE POLE 
SWITCHES, ALSO ADMIRALTY 
PATTERN SAFETY SWITCHES 
ADMIRALTY PATTERN KEY SWITCHES 


E.1.D. AND A.R.B. APPROVED | 
| 


@ Can be mounted in standard 
instrument cut-out. 





For full information write or cable: 


Vu ids wits SUPPLIES, 


Teterboro, N.j., U.S.A., Cable VANDUSAIR 
NARCO world-wide Distributors 


C.W.C. EQUIPMENT LTD. 


ACORN WORKS, KINGS GROVE, MAIDENHEAD, BERKS. 
MANUFACTURING ELECTRICAL ENGINEERS 
TELEPHONE : MAIDENHEAD 2275-6-7 
Illustrated Catalogues available on request 
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SIR GEORGE GODFREY & PARTMERS LTD 






































Designers and manufacturers of cabin 
compressors, flow control systems, 

air cycle and vapour cycle cooling 
equipment, water extractors, valves, turbo 
alternators, air conditioning and pressure 
testing trolleys, static cooling units. 


Sir George Godfrey & Partners Limited 
Hanworth, Middlesex and Henley, Oxfordshire 
Telephone: Feltham 3291. Cables: Godfrepart, London 


ASSOCIATED COMPANIES IN MONTREAL, MELBOURNE AND JOHANNESBURG 
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WARD BROOKE & CO LTE 


HIGH WYCOMBE, BUCKS. 
Tel: High Wycombe 4531 


Sole Manufacturers 
and Licensees 


““VICKERSTRIP” 
TERMINAL BLOCKS 





NIRCRAFT ELECTRICAL COMPONENTS 


WGH TEMPERATURE TERMINAL BLOCKS 
AND FUSE CARRIERS 


FLEXIBLE NYLON DUCTING AND CONDUIT 


NYLON LAYFLAT TUBING CABLE 
MARKERS AND STRAPS ETC 


Details sent on request 











De-icer element components can be protected safely and 
surely by Micrograin Nickel electroforms. 

These electroforms have been proved on leading edges of 
propellers and rotors at extremely high speeds against the 
effects of rain of continuous tropical intensity and against 
stone and dust damage, beyond any conditions imaginable 
in service. 

Standard Micrograin sheaths are shown fitted to the 
intake of the Rolls-Royce Tyne engine, the power plant 
of the Vickers Vanguard. 


METACHEMICAL 


PROCESSES LIMITED 
F443 41 GATMICE OND, CRAMIEY, SS 


TELEPHONE: CRAWLEY 25241/5 
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D.E.F. 9011? 


D.E.F. 5011 and many other government specifications call for the use of 
vibration test equipment. Fatigue and resonance search tests are the principal 
applications but there are several more. In fact, vibration equipmentis adesign 
and test facility which is rapidly gaining in scope and importance throughout 
industry. But for all that, the techniques are still comparatively new and, not 
unreasonably, present unfamiliar problems to many manufacturers. 

We specialise in both the manufacture of such equipment and the technology 
of its applications. Our range is the most complete in Europe. 

If you can’t meet D.E.F. 5011 or other government specifications requiring the 
use of vibration test equipment. Or if you want to be better equipped to do 


so...meet us, 
(on. Oi ee) 2)... o. Oy F_) 


the vibration specialists 


GOODMANS INDUSTRIES LTD. AXIOM WORKS, WEMBLEY, MIDDLESEX, ENGLAND 
Wembley 1200 (8 lines) - Cables: Goodaxiom, Wembley, England 


Accredited Agents: HAWNT & .CO. BIRMINGHAM 
FARNELL INSTRUMENTS LTD., WETHERBY, YORKS. 
A.R.BOLTON & CO. LTD., EDINBURGH 


Vv 
Peak thrust 
2b. 


8/600A Mk.11 
Peak 
thrust 
300Ib. 


VG109 Mk.111 
. Peak thrust 18,000Ib. 


In addition to the vibration genera- 
tors there is a corresponding range 
of oscillators and power amplifiers 
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VICTOR 


While the world sleeps or works or plays, 
Victors are ready —waiting to fill any of their 
three roles as missile carriers, reconnaissance 
aircraft or nuclear bombers. 

A single sortie by four Victors can map the 


whole of a continent. 






Bomber 


At three minutes warning Victors can be ait- 
borne, retaliating against an aggressor country, 
each carrying a weapon more powerful than 
a million tons of TNT. 

In the face of such a deterrent sanity decrees 


that global war is now unthinkable. 
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Britain’s Shape 

i it is admitted that Farnborough 1961 was not a vintage year for aircraft 
it must equally be allowed that it was not altogether a year of vintage 

aircraft—notwithstanding broadsheets glimpsed along the road proclaiming 

“Old Time Flying Display.” (These were variously attributed to agents 

provocateurs in the pay of one of Flight’s American contemporaries and—a 

more plausible ascription—to a recent function of the Tiger Club.) 

Above all, this was the year of the Beagles and H.P.115; and upon the 
inward eye that is the bliss of solitude that now ensues, the shape of the 
Handley Page slim-delta flashes as something arresting and portentous. For 
while the Americans pour their treasure and their trust into the bottomless 
bucket labelled “‘Mach 3 at any price,”’ and while the Russians declare that the 
supersonic airliner is “still a question for investigation,’ we in Britain are 


content to be flying a long-considered. and now tangible, Shape. 


E-66 and All That 


E recently had something to say on this page about the game of In- 
telligence, a cat-and-mouse affair which has humorous aspects as 
well as grim. Anyone who has been engaged in this business, especially where 
aircraft are concerned, is only too keenly aware that one of the most essential 
requirements is that of being able to put a name to a machine. Thus, because 
the Western Allies have not discovered the true designations of the principal 
Soviet military aircraft, or because they do not wish to disclose that they have 
discovered them, they apply an awkwardly funny system of code-names. A 
new zest has been added to the game now that the Russians have (or appear to 
have) adopted an entirely new system of nomenclature, forsaking the contrac- 
tion of a designer’s name (e.g., Yak = Yakovlev) in conjunction with a type 
number, for mystifying combinations of letters and figures, e.g., E-66. 

Among the possible explanations are (1) that the new designs are so much 
the work of consortia that it is considered invidious to ascribe a particular 
name; (2) that the Russians are deliberately cheating a little by “leaking” bogus, 
and hence confusing, designations. When the Soviet delegation to Farnborough 
was asked last week who designed the E-66 there was notable hesitation 
before the answer was given as ““Mikoyan.” And there was some obvious 
hedging when the Russians were asked to identify a photograph purporting to 
depict the E-66. 

Now comes a new twist in the game with the issue of the latest bulletin of 
international records by the Fédération Aéronautique Internationale. An item 
in this document, the contents of which were officially provided by the Russians, 
reads: “‘Records Internationaux. Classe C. Groupe 1. Altitude (URSS). Gueor- 
gui Mossolov sur monoplan E-66 A, a aile triangulaire, entiérement métallique. 
2 moteurs a réaction, un T D R Marque R 37 F et un moteur G R D, marque U 2 
—Puissances 6000 et 3000 kg. Aérodrome de Podmoskovnoe, le 28 avril 1961. 
34.714 métres.” 

Thus are our Intelligence services gratuitously provided (apparently) not only 
with the true designations of more-or-less secret aircraft and powerplants 
(the G R D is presumably a rocket) but also with figures for thrust. 

This may be all very fine. But we are wondering if there was not a twinkle in 
somebody’s eye when he formally declared to the International Aeronautical 
Federation the designation “U 2”. 
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SBAC Presidential Speech 


PRONOUNCEMENTS of far-reaching importance were made by 
the Hon H. G. Nelson, president of the SBAC, at the annual Flying 
Display Dinner in London on September 7. Mr Nelson said that 
the reorganization of the industry had gone “‘very well.” In the 
civil field, the growth of the transport market was at the present time 
faltering somewhat. “Accurate forecasts of traffic growth,” said 
Mr Nelson, “have predicted a doubling of loads over 7-8 years. 
I am sure we can have confidence that these forecasts will, in fact, 
prove to be accurate, and the present disturbing falls in load factors 
will be a passing phase. We have every confidence therefore that 
our latest series of civil aircraft will find much favour with airlines 
during the next decade. For the future beyond that we have made a 
study on a co-operative basis between the industry and Govern- 
ment establishments which has been very detailed and very success- 
ful. Arising from this a design study of a Mach 2 airliner has been 
put in hand. In the field of air freighting it is encouraging to note 
that three tons of cargo are now carried internationally for every 
ton ten years ago, a rate of increase comparable with passenger 
traffic. We are hopeful that the elusive expansion of air freighting 
will shortly become a reality and we have therefore available a 
number of suitable machines to cater for this need.” 

Of international co-operation Mr Nelson had this to say: 
“We think there is considerable scope for greater co-operation 
on an international basis. First, the SBAC has been exploring with 
AICMA (International Association of Aero-space Industries) 
special ways and means of our industries working closer together. 
Secondly, we feel that the cost of some projects in the future will 
be so high that international co-operation between major groups of 
our country with those of another will be essential if unnecessary 
duplication and wasteful competition is to be avoided and if 
sufficient resources and a market of sufficient size is to be made 
available. We are steadily working to see if a satisfactory basis for 
such co-operation can be established. If such schemes are to be 
successful they must have within them the seeds of satisfaction for 
all partners. This will be difficult but not impossible.” 

Turning to the Common Market, Mr Nelson said: *‘No reference 
to the international scene at the present time would be complete 
without some comment on the recent application of this country to 
join the Common Market. Increasing size and performance 
has always been a feature of aviation development. Advantage 
accrues from increased size and performance of aircraft and 
engines, and also from increased size of markets and of technical 
and production teams and from increased size of Government 
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purses. These are the factors which govern the economics of our 
industry, much more than comparative labour rates and tariff 
differentials. We are, of course, vitally concerned to ensure a 
satisfactory level of prosperity both in this country, among our 
friends in the Commonwealth and in the world generally. We, 
as an industry, have as much to gain as any from a rising level 
of living standards throughout the world. With these factors in 
mind and in the confidence that our industry has much to offer 
in both experience and expertise, we feel that membership of the 
Common Market will be beneficial provided that such membership 
can cater for the vital needs of the Commonwealth countries.’ 


British Business 

LAST week several new orders for British aircraft and engines were 
announced—in most cases timed to coincide with the SBAC Show, 
reported on pages 416-441. Largest order was for five Vickers 
VC10s for RAF Transport Command; this is referred to in greater 
detail on page 447. In competition with “almost every jet-airliner 
manufacturer in the world” de Havilland sold a very special 
Comet 4C for use as a mobile Royal palace by King Ibn Saud of 
Saudi Arabia; specially furnished, it will cost about £1.25m. 
On page 421 news is given of further sales for the Herald and Dove, 
together with heartening news of the immediate success of the 
Beagle pack. Finally, Bristol Siddeley Engines have received a 
contract worth £1m for Viper 520 turbojets for the D.H.125. 


TWA Orders Caravelles 


WITH TWA’s announcement on September 7 of an order for 20 
Caravelle 10A short/medium haul jets, plus an option on 15 more, 
the second of the US Big Four has now decided in favour of French 
jets. The Mk 10A version, also known as the New Caravelle, will 
be powered by General Electric CJ-805-23C aft-fan engines 
(Caravelles of United are Avon-powered) and the order is worth 
over $100m (over £35.7m) to Sud Aviation. It will certainly be worth 
a great deal in prestige to France’s aircraft industry, especially since 
TWA, like United, had always bought American equipment before. 
Deliveries are scheduled to begin from the Toulouse factory in 
January 1963, and will be completed by July of that year. TWA’s 
Caravelles will seat 68 first-class or 85 tourist passengers, and the 
airline will presumably use them on routes now served by Martin 
4-0-4s and the older Constellations. 

According to the Financial Times, TWA is seriously considering 
leasing—or perhaps even buying—a small number, perhaps two or 
three, of Avon-powered Caravelles for crew training and familiariza- 
tion. This latest order is a blow not so much to Boeing and the 727 

for TWA had recently ordered 20 707-131Bs and 6 707-331Bs, 
and has four 720Bs leased from Boeing—but to the Trident and toa 
lesser extent the TWA-sponsored Convair 880. Now that TWA 
is no longer under the financial control of Howard Hughes, its re- 
equipment plans can be made on a much firmer basis, and without 
the past delays which have led to its competitive position being 
undermined. Its Caravelle order brings the order book for this 
aircraft up to 139, and it may not be without significance that the 


CONWAY AND PEGASUS are two of the most advanced aircraft powerplants yet produced. These new illustrations show, left, a Conway RCo.42/I, 
of 2!,370Ib minimum thrust for the VCIO, on reverser test at the Rolls-Royce works at Derby, and a Pegasus lift/thrust engine for the Hawker 
P.1127 VTOL strike aircraft on one of the special beds built for it at Bristol Siddeley’s works at Patchway 


y/ A 
_ a 
ie: — 


413 


1961 








ze 


al 


WnAUnor 








re 


eee ee 











THE PARTS ALL FIT: manufactured in France, Germany, Belgium and Holland, powered by British Rolls-Royce Tynes driving de Havilland propellers, 
and filled with American electronics, the first Breguet 1150 Atlantic has been rolled out from Toulouse. It should fly in November, followed by the 


second prototype early next year. 


“Flight” copyright photograph 


SBAC CENTURY: On Thursday of last week at Farnborough, the Society 

of British Aircraft Constructors notched up its /00th flying display. 

Seen here on that occasion are the two men mainly responsible for 

organizing these displays, Mr E. C. Bowyer (right), SBAC director, and 
Mr H. W. Goodinge, assistant director 


DRAGON’S NEW TEETH: Even when the Royal Swedish Air Force 

have their Bloodhound 2 missiles in service they will continue to use the 

Saab J35F version of the Draken, shortly to enter service. Powered by a 

Svenska Flygmotor Avon RB.146 with afterburner, it has a new radar 
and sighting system and carries two Rb324 Falcon missiles 


This long-range ocean patroller will enter service with NATO nations in 1963 


order was announced shortly after the French Government's 
decision to underwrite production up to 200 aircraft to keep up the 
momentum of deliveries. 


Fokker-Breguet Agreement 


IN VIEW of what they describe as a “steadily increasing order 
book” for the F.27 Friendship family, coupled with their vast 
effort on the Atlantic (picture above) and F-104 programme, 
Fokker have for a considerable period been investigating means 
whereby manufacture of the Friendship could be shared with 
another company outside the Netherlands. (It is reported that 
discussions have been held with British manufacturers.) Fokker 
now announce the signing of a contract with Breguet, under the 
terms of which the French company will manufacture major 
portions of the “F.27 and variants.” 

Exactly which portions are involved is not defined, but it seems 
to include the entire fuselage apart from the front section and nose, 
together with the wing centre-section (less flaps) and most of the 
tail unit. The work, which is to begin in four to five months’ time, 
will be based at Breguet’s Biarritz factory, whence 60 to 70 
technicians are now attending a Fokker F.27 familiarization course. 
Completed airframe sections will be taken by road to Schiphol. 


German Merger 


THREE aircraft companies in Northern Germany are to form a 
group which will carry out combined research and development 
and co-operate in future projects. The companies are Focke-Wulf 
and Weser Flugzeugbau, both of Bremen, and Hamburger Flugzeug- 
bau of Hamburg. 


Robert Ellsworth Gross 


WE record with regret that Mr Robert Ellsworth Gross, chairman 
of the board and founder of Lockheed Aircraft Corporation, died 
recently in Santa Monica, Cal, at the age of 64. Mr Gross, who 
was the company’s principal executive for 29 years, headed a small 
group which in 1932 bought for $42,000 the then bankrupt Lock- 
heed Aircraft Corporation. During his association with the com- 
pany, it grew to rank twenty-eighth among industrial concerns in 
the United States, with 66,500 employees. 


IN BRIEF 


Four squadrons of USAF F-100s flew to Europe to participate in the 
three-day NATO exercise Checkmate, which began last Tuesday. 


General Laurence S. Kuter, USAF, C-in-C NORAD since August 
1959, was last week awarded the McCurdy Medal in Toronto for 
“outstanding contributions to world aviation.” 


According to a London newspaper United Arab Airlines have decided 
to buy four Boeing 707s for delivery starting in mid-1963. A spokesman 
for British Aircraft Corporation has said that his company has not 
received any information indicating that UAA have now decided not to 
purchase VC10s. 


British United Airways will give basic helicopter flying training to 24 
Royal Navy and Royal Marine pilots for the Commando carrier HMS 
Albion. BUA will run six courses over a period of 43 weeks at Redhill, 
using Whirlwinds and Hillers. This is the first time that an airline has 
provided helicopter instruction for Navy personnel. 


The Dowty group have announced that Lt Gen Sir John Evetts is 
retiring on September 30. He will relinquish his directorship of Dowty 
Fuel Systems and is to devote his time and energy, on a voluntary basis, 
to furthering the aims of the Three Counties Industrial Education 
Association, of which he is president and chairman of council. 
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POLARIS A3 DIFFICULTIES 


During the past year it has been amply evident that Lockheed 
Aircraft Corporation have been writing-off their substantial losses 
on the Electra airliner with equanimity, in view of the vast scope 
and production potential of the Polaris fleet ballistic-missile pro- 
gramme. Polaris Al is now widely deployed in operational sub- 
marines, and the extended-range (1,500 n.m.) A2 version is well 
advanced in its development firing programme from Cape Canaveral. 
But much depends on the ability of the company’s Missiles and 
Space Division to wring out still further extensions in performance, 
and our US contemporary Aviation Week reports that this work has 
run into difficulties which may be of a serious nature. 

The most severe troubles have arisen in the new first stage, which 
represents a state-of-the-art advance in solid-propellant rocket 
technology. According to the American journal, the design chamber 
temperature and pressure in the Aerojet-General first stage are no 
less than 6,300/6,600°F and 800/900Ib/sq in. These levels must 
combine to create case and nozzle conditions substantially in excess 
of anything previously attempted, and it is suggested that a lower 
temperature may have to be accepted. A reduction to 5,800 
5,900°F would cut the range of the A3 missile from 2,500 to 2,300 
n.m., and even this would probably not be reliably attained without 
great development effort upon the nozzles and jetevators. 

Lockheed are said to be promoting an entirely new A4 version, 
with single (one imagines, probably gimballed) chambers in both 
the first and second stages. These purely hypothetical studies are 
said to be aimed principally at the US Air Force, for a land-based 
missile would not be subject to the same restrictions on diameter 
and length as are imposed by the Navy’s submarine launch tubes. 
In retrospect, it appears to a British observer that the dramatic 
success of the original Polaris Al may have led both the Navy and 
Air Force to adhere with undue tenaciousness to the concept of 
multiple nozzles. Polaris was originally designed with four nozzles 
in both first and second stages in order to reduce missile length (and 
possibly also overall launch weight). 

For shipboard use, Polaris A2 will certainly have to retain its 
four short nozzles, but the A3 or projected A4 may well appear with 
deflecting nozzles in place of the relatively heavy and snag-prone 
jetevators. Aerojet-General have already conducted extensive 
research into glass-fibre nozzles (constructed along lines similar to 
those currently used in the second-stage motor case), and into the 
use of gas bleed jets from the motor itself to provide deflection of 
the main efflux. Much depends upon the results achieved in the 
extensive static and flight testing of these very advanced solid- 
propellant motors, for they may well have a profound influence on 
the giant boosters used for space launchings a decade hence. 


APOLLO ENVIRONMENTAL CHAMBER 


An expenditure of at least $25m is expected to be required to con- 
struct and equip for the US National Aeronautics and Space 
Administration an environmental test chamber much larger than 
any other so far built (outside the Soviet Union, at least). To be 





“Flight” photographs 


Rockets and satellites at Farnborough: left, the Blue Streak which dominated the 
missile park outside the exhibition hall; centre, Westway-built model of the first joint 
US/UK ionospheric satellite, seen on the British Aircraft Corporation stand ; and right, 

a meteorological sounding rocket of the type displayed on the Bristol Aerojet stand 


Missiles 
and Spaceflight 


staffed by the Space Task Group at NASA’s Langley Latoratory, 
the new chamber will be a sphere approximately 100ft in diameter, 
which will be amply large for environmental tests on existing and 
projected spacecraft—in particular, the three-man Apollo. 

The sphere must, in fact, be much larger than the craft which will 
be mounted in it, for among the tests which are envisaged are the 
firing of attitude- and trajectory-control jets in order to investigate 
their correct function under vacuum conditions. Although in flight 
firings the rarified and ionized environment will have an “airspeed” 
of some 20,000 to 25,000 m.p.h., the effect of this on the forma- 
tion of rocket flames is a minor one, and the new chamber should 
also be able to investigate the reaction between the control jets and 
the vehicle with satisfactory accuracy. Other tests will be concerned 
with the performance of all airborne systems, including biological 
investigations and human engineering. This environmental-test 
chamber, and its associated mission simulator and astronaut- 
training school, will be the nucleus of the projected NASA 
Laboratory for manned spaceflight. 


ALLISON WIN MINUTEMAN CONTRACT 


It was announced on September 1 by Mr Harold H. Dice, vice- 
president of General Motors and general manager of the Allison 
Division, that the latter company have been awarded a $10,935,000 
subcontract from Thiokol Chemical Corporation for the production 
of rocket cases for the first stage of Minuteman, the second- 
generation US Air Force ICBM. 

This major contract is described as “the climax of more than two 
years of intensive development of thin-wall, flight-weight steel 
cylinders,” which are fabricated by precision welding and house the 
polybutadiene-based solid propeliant charge. Allison have already 
delivered a substantial number of prototype first-stage cases for 
static and silo tests, and these were used in the fully successful first 
and second flights of the missile down the Atlantic Missile Range on 
February | and July 27. The company claim that their cases have 
so far established a 100-per cent reliability record. Deliveries of 
production cases will start this month, and under the existing 
contract will continue at about the same rate as for prototype cases 
until the late autumn of next year. 


CENTAUR AGAIN DELAYED 

General Dynamics/Astronautics, prime contractor for the Atlas- 
Centaur vehicle, have had to postpone the launch of the first flight 
specimen for approximately three months. During the past year 
Pratt & Whitney Aircraft, at West Palm Beach, Florida, have 
suffered a number of minor difficulties in the development of the 
LRI15__liquid-hydrogen/liquid-oxygen engine (two of which 
power the Centaur second stage) and these have now forced a 
postponement of the first flight until February next. The vehicle 
concerned has been on its pad at Cape Canaveral since the early 
summer. The programme is now running almost nine months 
behind the schedule originally programmed. 

(Further “Missiles and Spaceflight’’ news: pages 452-453) 
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ITAVIA ORDERS HERALDS 


N order worth over £500,000 for two Handley Page Herald 200s 
has been placed by the Italian domestic airline Itavia— 
Societa di Navigazione Aerea SpA. An option has been taken on a 
third. Purchase of Heralds presumably foreshadows a big expan- 
sion by Itavia, for this carrier’s current scheduled services consist 
of one flight on weekdays only between Rome and Siena, one daily 
afternoon flight between Rome and Pescara, a daily afternoon flight 
between Rome and Genoa and an additional morning weekdays- 
only service on this route. _Alll these services are operated by a 
fleet of two Herons and one Dove. Itavia, which started operations 
in July 1959, is the only Italian independent operating fixed-wing 
aircraft. Its original intention was to increase its Heron fleet to 
seven, but this plan appears to have been postponed in favour of 
Herald operations. 

Itavia’s early growth has been nourished by the fact that its 

routes, although they,have a high traffic potential, are not served by 
Alitalia. This has enabled the company to keep overheads and 
indirect costs as low as possible, enabling very low fares to be 
offered at a per-mile rate almost exactly the same as on Alitalia’s 
subsidized internal services. Undoubtedly a powerful factor in 
Itavia’s choice of Heralds is that all the airfields at Siena, Pescara 
and Genoa have only about 1,100 metres of grass or concrete, 
although Genoa’s new runway has since been lengthened to take 
Alitalia’s Convair 440s. 
Footnote: As this page goes to press it is announced that Maritime 
Central have taken up their option on a third Herald 200. Total Herald 
sales are now 16, as follows: MoA, three Series 100 (for BEA); Jersey 
Airlines, six Series 200; Maritime Central and Nordair, four Series 200; 
North-South, one Series 100; Itavia, two Series 200. 


TWO TRAGEDIES 


TWA Constellation crashed on September | shortly after take- 

off from Chicago Midway, killing all on board, 73 passengers 

and five crew. The aircraft, on a flight from Boston to San Francisco 

apparently caught fire and exploded before narrowly missing houses 
and crashing into a field about ten miles from Chicago. 

A worse disaster was to follow on September 10; as the page went 
to press it was learned that a DC-6B of President Airlines, a new 
US “non-sked” (see last week’s issue, page 405), crashed into the 
Shannon estuary one minute after taking off from Shannon airport 
at 3.53 a.m. en route from Diisseldorf to Chicago. All on board, 
the crew of six and 77 passengers (mostly German farmers), lost 
their lives. This brings the total number of airline accidents in 
1961 involving fatalities to 27, and the total killed to 834. 


AIR CEYLON’S PROBLEMS 


LL Air Ceylon’s international services, at present operated by 
Electras, are to be suspended with effect from November 1. 
This decision follows a KLM announcement to replace the Electras 
used on their Far East services with DC-8s. Mr W. A. E. Molamure, 
general manager of Air Ceylon, says that turboprop equipment is no 
longer competitive, and KLM has found it necessary to replace 
Electras with DC-8s. As Ceylon has no airport which can accom- 
modate the DC-8, KLM will suspend all international services 
through Colombo, becoming the second operator to take this step 
(TWA being the first). 

A contributory factor to Air Ceylon’s international demise is 
finance. The Government is to explore the possibility of entering 
into an alternative agreement with another international airline, 
possibly Air-India, to continue Air Ceylon’s international services 
provided there are reasonable prospects of a profit. KLM recently 
Stated that Air Ceylon should bear some of the losses incurred, to 
which the Ceylonese replied that they were not prepared to subsi- 
dize the service. Whether the domestic and regional services that 
Air Ceylonat present operate are profitable and can continue without 
subsidy seems extremely unlikely. The management of Air Ceylon 
has said that it will recommend the suspension of all services if 
these services are uneconomic. 

As a result of the suspension, about 200 employees become 
redundant. If an alternative agreement with another operator is 
signed, it is unlikely that the redundant staff will be reinstated, as 
Air Ceylon is at present overstaffed. As already reported, a 
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Although it was not displayed by Westland at the SBAC display, on the 
Hawker Siddeley Aviation stand was this model of the Westland (Bristol) 
194, a 30/50-seat transport helicopter project powered by four de 
Havilland Gnomes 


AIR COMMERCE 


Cabinet sub-committee comprising Mr P. B. G. Kalugalla, Minister 
of Transport, Mr M. Senanayake, Minister of Industries, and Mr 
F. D. Bandaranaike, Minister of Finance, is to enquire into the 
future of Air Ceylon, and is to report to the Government shortly 
on its recommendations. 

Runway extensions at Katunayake, financed by the United 
States Operations Mission, are due to start in October. BOAC 
will be the only international carrier serving Colombo, and will not 
be able to replace Comets with bigger jets until runway extensions 
are complete, which will take at least two years. 





IRELAND’S PIG-IN-THE-MIDDLE 


OLLOWING representations by Pan American and TWA, the 
United States Government has requested the Irish Govern- 
ment to make an early revision of the bilateral air agreement signed 
between the two countries. Pan American and TWA are anxious 
to obtain permission to route their North Atlantic jet services to and 
from New York and Dublin, instead of Shannon. At present; TWA 
operate a twice-weekly return service between New York and 
Shannon and this is, in fact, the only scheduled transatlantic service 
terminating at Shannon. Significantly, TWA recently applied to the 
CAB for permission to suspend services to Shannon during the 
coming winter, from October 31 to April 1. Pan American transit 
Shannon on eight of their flights weekly between the United States, 
the United Kingdom and Germany. 

At present, there is nothing to prevent a foreign carrier from 
holding the necessary licences to operate to Dublin, provided the 
aircraft land at Shannon on the eastbound and westbound trans- 
atlantic legs. The Irish point of view is that, first of all, the Irish 
Government should ensure that Shannon, in which Ireland has 
invested about £12m since 1935, should not be over-flown by air- 
lines making transit stops in Ireland, and, secondly, should not 
grant facilities to foreign carriers that are not enjoyed by the 
national airline, Aer Lingus. At the root of Ireland’s problem 
is the fact that Shannon—historically a transatlantic refilling 
station and alternate rather than a place that passengers want to 
go—is being rendered redundant by the improved range capabilities 
of modern aircraft. 


HALF-FARES FOR YOUTH 


I Nee US domestic carriers have been responsible for 

many of the most important developments in air transport, 
such as coach-class air travel, fare reductions on US domestic 
routes have mostly been “‘across the board,”’ and promotional fare 
structures to cater for highly seasonal traffic demands, or to stimu- 
late flagging traffic, are not so well developed in the States as in 
Europe. When Mr Anthony Milward of BEA visited the USA 
earlier this year he found that BEA’s promotional fares aroused 
the interest of US domestic airlines. These carriers, faced with a 
net loss of $13,586,000 on domestic operations in the first six 
months of this year—the greatest for any comparable period since 
1947—are now casting about for new promotional fares to boost 
traffic. Among these are half-fare rates for passengers between 
12 and 21 years old; the CAB has given permission to 13 US 
carriers to offer these rates for a trial six-month period and they 
will be required to submit evaluation statements plus statistical 
data at the end of each three-month period on how the new rates 
are working out. 

American Airlines, first carrier to propose these fares, has been 
offering them since August 30, and the other airlines—Braniff, 
Continental, Delta, National, Northeast, Northwest, TWA, 
United, Western, Central. Trans-Texas and Chicago Helicopter 
Airways—since yesterday. These half fares will apply to both 
single and roundtrip tickets on any flight, whether first-class or 
coach, jet or piston equipment. The six-month trial period will 
expire on February 28 next, except for National, who will cease 
offering these fares on December 10. Eastern, Mohawk and 
Pacific Air Lines have filed complaints requesting investigation 
and suspension of the scheme. American reports “widespread 
public interest” in the new fares, with many enquiries coming from 
young servicemen. The only condition attached to these fares is that 
reservations be made no earlier than three hours before flight time. 

(“Air Commerce’”’ news and features are continued on page 456) 
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illustrated mainly by Flight photographs 


Farnborough Week 


ARNBOROUGH 1961, the twenty-second SBAC Flying 
Display and Exhibition, will be remembered as having been 
successful at several levels. As to attendance, there were 

nearly 9,000 guests from overseas; on the public days, 24,000 people 
came last Friday, 85,000 on the Saturday and 100,000 on the 
Sunday. From a commercial standpoint the Society’s president, 
Mr H. G. Nelson, expressed himself satisfied: many of the visiting 
VIPs, he said at a summing up Press conference, were of “decision 
making level” ; further, equipment stands in the exhibition had done 
a fair amount of business. 

Taking a look ahead at future displays, the president said that 
they would continue in much the same form, though the Society 
was seeking information from its members regarding a different 
approach to the show. The Flying Display would be generally 
on the same lines, with the Services playing a prominent part and 
“a sprinkling of new types of aircraft.” 1962 would be “a vintage 
year’ for new machines, including the D.H. Trident and 125, 
Hawker P.1127, Vickers VC10 and Bristol Type 188. 

In the following report, the three public days are dealt with first, 
then—on pages 417-441—the trade days and the static exhibition. 


Friday As the Army Air Corps was making its SBAC début this 
year, an opportunity of flying in their Skeeter formation seemed 
too good to miss; so Flight’s day began at the Army Air Corps 
Centre, at Middle Wallop. From there, soon after our Gemini 
arrived, Maj Stuart Whitehead, the display leader, took off with the 
writer for Aldershot in Skeeter XM565. After bowling over the 
Hampshire countryside at a comfortable 80kt, within half an hour 
we touched down on the grass area known as Queen’s Parade. 

During the morning, nine more Skeeters arrived from Wallop— 
giving a reserve of two aircraft in case of unserviceability. An R/T 
control had been set up on the parade ground, and there was a 
refueller. After the pilots had had a chance of seeing the show 
curtain-raisers, the gay Turbulents and the RAE-rebuilt SE.5a with 
its realistic machine-gun burst, they had a final informal briefing 
from Maj Whitehead. 

At 1519 we started up. Over the R/T the wind was given as 040 
“less than Skt” (ideal conditions for this type of demonstration). 
“Blue” leader had radio unserviceability, so had changed to one of the 
spare aircraft, which had been started in readiness. At 1525 we 
were airborne, swinging away to starboard over the blue roofs of 
some of the Aldershot barrack buildings. The other three “red” 
aircraft slipped into diamond formation ahead of us, so that we 
were then the last machine in the section. Maj Whitehead called: 
“Red leader, formation: Z minus two, Z minus two, now.” He 
then gave Z minus |} and Z minus | and called Farnborough Tower: 


“Are we clear to come in?” The answer came: “Thirty seconds to 
your target time,” and Whitehead replied, ““Red section crossing 
threshold now” as we entered the airfield area over the eastern end 
of the main runway. 

From the opposite end appeared the four Skeeters of “blue” 
section, and as Whitehead called “spread out” we passed through 
each other opposite to the president’s enclosure. At the end of the 
runway we pulled up into a torque turn, performed with stick fully 
back and left “rudder” on. As we gathered speed in the opposite 
direction, Whitehead called: “Slowing down, go: stopping, go.” 
Then we did an inwards turn towards the crowd and each section 
went into “clover leaf’ formation, the four aircraft facing each 
other. 

From clover leaf we formed echelon and did a backwards take- 
off; then went into a left turn (rather like closing a double gate), 
coming to face each other in line abreast. Forward again, spreading 
out so that the two sections could pass through each other; then 
again into line abreast, closing up in front of the spectators, after a 
second torque turn. Finally, bobbing up and down—odd numbers 
up, even numbers down, and vice versa; an outward turn and 
Whitehead’s last instruction in the display: “Forward flight, go.” 
And so back to Queen’s Parade. 


Saturday For brilliance of weather and of flying, this was the 
crown of the week: there was hot sunshine and blue sky in abun- 
dance, bringing out all the colours, and the pilots seemed to revel in 
the conditions. Special tribute should be paid to the Tiger Club for 
their delightful “Rainbow Nine” of Turbulents. These pretty little 
aeroplanes created just the right sort of show atmosphere for a 
sunny Saturday afternoon. Messrs. Trephewey, Gilbert, Griffiths, 
D. Phillips, P. Phillips, Dempster, Francis, Baring, Hutchinson, 
Jones and Miss McKellar alternating during the three public days, 
put on a most commendable show, supported by a lively com- 
mentary from John Blake. By contrast with Turbulence at near- 
ground level, 40 Bomber Command aircraft flew high above the 
airfield in a steady contrailing stream , 

Another unusual item which graced the public days was the 
Farnborough-rebuilt SE.5a flown today and on Friday by Gp Capt 
P. Hanafin, O.C. Experimental Flying, and on Sunday by Farn- 
borough’s Wing Commander Flying, Wg Cdr R. A. Watts. 


Sunday 


This final day’s display was carried out in dull weather, a 
great sheet of overcast covering the airfield at about 10,000ft, the 
effect presumably of a trough of low pressure forecast to cross 
southern England during the day. But the programme was not 
impeded, and the cloud gave the effect of a theatrical backcloth. 
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“Who can tell me this?” said the M.D. with a superior smile. “If one man with one tool 
can tighten one nut, how many men would you need to tighten eight nuts?” 

“Couldn’t it be a woman, sir?” asked one Little Horse who had been reading Lolita under 
the desk. 

“Depends whether it’s at overtime rates,” said the pedant of the class. 

“Wrong, wrong,” cried the M.D. triumphantly, “you’re all wrong! The answer is NONE, 
because it’s a Desoutter eight-spindle multiple nutrunner, controlled by Lang Pneumatic 
Valves and built by Carter Stevens into an automatic machine!” 

“T think schoolmasters are grossly overpaid!” said one Little Horse after a long blank 


silence, “‘let’s go on strike.” 
DESOUTTER BROS. LTD., 
LANG PNEUMATIC LTD., 


T h e D eso utte r G ro u Pp CARTER STEVENS (AUTOMATION) LTD., 


DESOUTTER PRODUCTS LTD. 


crc/DT/346 














Where every prospect pleases . . . The Hunters of 92 Sqn 


FARNBOROUGH WEEK... 


... and only man is vile A photographer gets down to work on the Comet 4C 
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FARNBOROUGH 
WEEK... 


The Hunters of 92 Sqn, RAF 
Fighter Command 
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The Scimitars of 800 Sqn, Fleet Air Arm 


Below, the Lightnings of 74 Sqn, RAF Fighter Command 





Above, Jet Provosts of the Central Flying School, RAF Flying Training Command 


Below, Whirlwinds of 38 Group, RAF Transport Command 

















The Belvedere as an assault craft 








The Sea Vixen as an in-flight refueller 


The Gnome Whirlwind as a crane-transporter, with the Wessex 
waiting to function as a tug 











The Wessex as an automatic submarine-detector 
FARNBOROUGH WEEK... 


The Trade Days 


WITH Monday’s technicians and the Press out of the way, Farn- 
borough set about welcoming the industry’s invited guests on the 
damp morning of Tuesday, September 5. The Army insisted on 
first things first: at a refreshment lorry near the Thunderbird park 
a mass of soldiery claimed their pre-work char and wads; while at 
the top of the hill a corporal was slowly, carefully painting the rear 
left-hand tyre of the Malkara vehicle with Holt’s Autotop Extra 
Heavy Black Dressing. 

On behalf of the Minister of Aviation, Mr Peter Thorneycroft, 
his Parliamentary Secretary, Mr Geoffrey Rippon, announced 
during the morning that it had been decided in principle to order 
five VC1O0 aircraft for use by RAF Transport Command. This 
brought the total number of VC10 orders to 57. 

Connoisseurs of Soviet Press conferences become connoisseurs 
also of the Russian art of skilful evasion. However, it is always 
something for a news conference even to be granted to the Western 
Press; and it was gratifying indeed that three distinguished men of 
Soviet aviation, Ilyushin, Antonov and Leschenko, should have 
agreed to meet journalists in the SBAC President’s enclosure on the 
Tuesday afternoon. Mr Sergei Leschenko is chief of the state com- 
mission for the Soviet aircraft industry (equivalent perhaps to our 
Minister of Aviation), and of course Mr Sergei Ilyushin and Mr 
Oleg Antonov are designers of international eminence whose names 
are associated with, in particular, a competent line of transport 
aircraft. 

One of the first questions, inevitably, was about civil supersonics. 
The delegation was asked about Soviet plans in this field, in view 
of the fact that British designers were aiming for Mach 2.2 and 
American designers for Mach 3. Mr Ilyushin’s answer, given 
through the interpreter, was: “All countries are at the planning 
stage. It is difficult to forecast; it is a question for investigation.” 
What about VTOL? The answer was that, in the Soviet Union, 
“our designers are working on many types of aircraft.” With what 
aircraft in the SBAC show had the delegation been most impressed? 
Mr Antonov said he had been most interested in the Avro 748. 
How did this aircraft differ from his own An-24? The answer was 
that one had a low wing and the other had a high wing. Was the 
An-24 in service yet? No, not yet. 

One of the first questions was how Russian aviation compared 
with British aviation. The diplomatic answer was: “Some of our 
things are better, some of your things are better. Our aviation is 
not worse.”” To the rather vague question ““What are you doing 
tomorrow?” (which was presumed to mean “What are Soviei 
designers’ plans for the future?”) the answer was: “Our designers 
are working hard just now.” 

The delegation was asked who designed the E-66. The answer, 
given by Mr Leschenko after some thought, was “‘Mikoyan.” 
When a resourceful member of the Press held up a photograph 
of the E-66, and asked for verification of its identity, the reply given 
by Mr Leschenko after some hesitant grinning was: “‘A lot of air- 
craft were shown at Tushino. We can’t explain everything.” 

What was the future of Decca with Aeroflot? This was not, Mr 
Leschenko replied, a question for the delegation but for Aeroflot. 
Was Russian aircraft production predominantly military or civil? 
“Civil, definitely,” was the prompt answer. Flight asked whether the 
Soviet delegation was to visit British factories and whether British 
designers would be invited to visit Soviet factories. The answer 
was that no invitation had been received yet to visit British facto- 
ries. The second part of the question was not answered. 

Asked what was the future of the manned fighter, the delegation 
replied that all those present were concerned with civil aviation. 
Was the delegation interested in the VC10? Yes, this was a very 
interesting design. Why, the delegation was asked, did the Soviet 
Union have no four-jet airliner? ““We have the Tu-110,” was the 
reply—surprising to those who thought it had been abandoned 
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some time ago. Pressed to say when this aircraft would be in 
service, since nothing had been heard of it since a photograph of it 
was first seen some four years ago, the answer was: “It is at an 
experimental stage.” Yes, but when would it go into service? 
Answer: “‘It will go into service when it is necessary for our national 
economy.” : 4 

A question that might have been considered tactless and in- 
appropriate, but was not, was answered very frankly. Could Mr 
Ilyushin dispose once and for all of rumours that his son was injured 
while attempting to make the first manned space flight? Mr 
Ilyushin listened gravely to the question while it was interpreted, 
and then grinned broadly. The interpreter gave the answer: “This 
was the first question that was asked of us at the airport yesterday. 
Mr Ilyushin’s son, who is one of the Soviet Union’s finest test 
pilots, was unfortunately involved in a car crash near Moscow 
airport and injured his ribs and leg. It was unfortunate, because 
he is a fine test pilot, but he is getting better.” 

On the morning of Wednesday, September 6, second of the trade 
days, our corporal had reached the front left-hand wheel of the 
Malkara vehicle with his tin of Extra Heavy Black Dressing. At 
the bottom of the hill a genial Mr Thorneycroft was being inter- 
viewed by the BBC, carelessly slipping in after the Farnborough 
platitudes the new official fact that West Germany would be making 
the third stage of the proposed Anglo-French-German space 
launching vehicle. As to the prospects of this proposal going ahead, 
Mr Thorneycroft remained, as ever, hopeful. 

The breeze was sharp on enclosure row D, ruffling the Café 
Royal napkins on the tables in the Hawker Siddeley Aviation 
enclosure and chilling the gins in the hands of the group of hard- 
working journalists there assembled to hear news of a £1m order 
for Bristol Siddeley Viper 20 turbojets. These would power the de 
Havilland D.H.125 six-seater executive jet aircraft, the first customer 
for which was to be the Bristol Siddeley company. The first D.H.125 
(the company does not now wish to commit itself to the name Jet 
Dragon) will fly by June 1962, the managing director of de Havilland 
Aircraft stated, with deliveries beginning early in 1963. 

On the morning of Thursday, September 7, the sun shone for the 
first time during Farnborough week, illuminating sharply the 
completed black beauty of the Malkara vehicle’s tyres. Inside the 
exhibition tent, most people homed on to the rotating red beacons 
on the Beagle stand at one time or another, to inspect the trio of 
trim interiors there displayed. At the recruiting booths near the 
main access road from Gate B, techniques varied: the Navy showed 
a colour film of carrier operations, while the Army dispensed “‘Oh, 
what a beautiful morning” over a loudspeaker, displaying the while 
pictures of a Special Air Service enthusiast up to his chin in a 
Malayan swamp. 

At 11.30 a.m. Mr Peter Masefield came to the Press tent to tell 
us that Beagle had so far received firm enquiries at Farnborough 
to the tune of just under £1m, relating to over 25 B.206s, 20-25 
Airedales, 20-25 M.218s and M.117s, and over 20 Terriers. About 
50 per cent of these enquiries had come from abroad, and in particu- 
lar from Australia, New Zealand, South America, France and 
Germany. After the SBAC show, Mr Masefield declared, Beagle 
would “add up the interest and decide a production rate’”—which 
he hoped would be a Beagle a day before long. 

At 1.30 p.m. the Press came to Handley Page to hear that the 
Italian airline Itavia had ordered two Heralds with an option on a 
third, and that Maritime Central was to take up one of its existing 
options on the aircraft. Itavia deliveries would be in January and 
February, 1963. Also announced was the delivery of a de Havilland 
aoe 7 “i the United Arab Republic for survey and communica- 
ions work. 


The Flying Display 

On each of the three trade days the majority of items in the 
flying display were presented, in damp weather on Tuesday, cold 
and damp weather on Wednesday and—much to the satisfaction 
of organizers E. C. Bowyer and H. W. Goodinge—near-perfect, 


Above, putting the light in 


Lightning 


Right, marking the progress 
of the Hunter Two-Seater 


Below, Martin-Baker's latter- 


day Elijah 


















burn Buccaneer S./ (in its new white paint scheme) and Fairey 
Rotodyne prototype (in its new Service markings) 


FARNBOROUGH WEEK... 


fresh and sunny conditions to mark the Society’s 100th display on 
Thursday. 

The Royal Air Force accounted for 32}min of the programme, 
including the aerobatic displays, parachute jumping, and “‘a large- 
scale demonstration of tactical transport operations.” This last 
began with a simulated attack on the airfield by two quartets of 
Hawker 9s from 54 Sqn, followed by the landing of an assault 
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party from two Belvederes and four Whirlwinds. As the troops 
shinned down ropes from the hovering helicopters, the Hunters 
maintained a combat air patrol and loud bangs came from a 
sound-effects man in the background. 

Four Beverleys were next to arrive, disgorging troops, guns and 
vehicles. The assault troops were then supplied with miscellaneous 
further supplies by the helicopters and by a Pioneer and Twin 
Pioneer. The two aeroplanes then landed for a simulated casualty 
evacuation, after which the entire cast of aircraft took off and 
headed towards Laffan’s Plain, while an Army bugler played 
“No Parade To-day” (stand-down). 

So much for the circus, now for the flying. Nothing in the show 
exuded more sheer power than the three-second-interval stream 
take-off by the nine Lightnings of 74 Sqn, beating down the runway 
in a sustained blast of brown dust and stomach-shaking noise, 
As the rear machines were taking off, the leaders were climbing an 
invisible, vertical wall over Laffan’s Plain. All were airborne in 
35 sec. 

By contrast, the 16 blue Hunters of 92 Sqn were positively relax. 
ing. Beautiful aircraft in a perfect formation, they eased into a loop 
in Diamond 16, white wingtips shining together as they curved over 
the top. Wingovers, rolls, and a neat change to the novel Diamond 
T formation—seven in line abreast, with a Diamond 9 behind. 

After the Hunters, the Lightnings were on stage, smoking in 
towards the airfield in arrowhead formation, changing to Diamond 
9, and including wingovers and a roll in their programme. A split 
into three echelons preceded the final run-in and break for landing. 
Earlier, synchronized aerobatics had been effectively executed by 
two pairs of CFS Jet Provosts, and free-fall parachute jumps were 
made from three Auster 9s (22nd SAS Regt.) and a Beverley 
(instructors of No 1 Parachute Training School, Abingdon). 

Between the assault demonstration and the Lightnings’ forma- 
tion drill, there was a varied selection of individual and formation 
displays by company-presented and Service aircraft. First came the 
Comet 4C, Gyron Junior Javelin, Argosy C.1, Olympus Vulcan 
and Jet Provost, together with the hard-working helicopter quartet 
comprising Belvedere, Scout, Wessex and Whirlwind. On Tuesday 
and Thursday the Rotodyne also appeared. 

The spirited intermeshing of the Army’s eight Skeeters, barn- 
dancing, formating backwards and not-quite-head-on charging 
in two groups of four, was followed by a stylish solo act by the two- 
seat Hunter flown by Bedford on Tuesday and Wednesday and by 
Lockspeiser on Thursday. Immediately after take-off, a roll with 
gear still down began the performance, the later highlights of which 
were a diving roll to near-ground level, and a white-smoking 
run along the length of (and only just above) the main runway. 


Impressive Pack of Beagles 


The Beagles were impressive, particularly the appearance and 
docility of the B.206 and the low-speed handling of all four types. 
Folland’s Gnat Trainer, Avro’s 748 (seemingly jumping into the 
air on take-off) and the Blackburn Buccaneer followed, the all- 
white Buccaneer displaying some fast rolls and tight circuits. 
Handley Page’s Victor and Herald preceded the still-remarkable 
sight of the SC.1, extremely steady in its two transitions. 

Four further items remained, each one exceptional in a different 
way—the Martin-Baker rocket-assisted ejector seat, the paper-dart 
shape of the H.P.115, a Lightning T.4 demonstration and the Royal 
Navy’s contribution. Beamont (Tuesday) and Dell (Wednesday and 
Thursday) once again produced a near-incredible display of tight, 
high-g turns in the Lightning, this year’s speciality being the judi- 
cious application of re-heat seemingly to jerk the aircraft around 
the corners with a bang. 

But, on each of the three days, it was the Navy which stole the 
show, with a combination of originality, flying skill, and profes- 
sional split-second timing. The crisp timing, in particular, was 
nowhere near approached throughout the rest of the flying display. 

Curtain-raisers to the Navy’s show were low runs by a Scimitar 
and Sea Vixen, and by two Sea Vixens engaged in “buddy” refuel- 
ling. Then the unforgettable entrance of the nine Scimitars of 
800 Sqn—not fast and swooping, approaching head-on towards 
us, but suddenly, from over our shoulder, slow and rock-steady 
in Diamond 9 and with everything (gear, flaps and hooks) down. 

With the Sea Vixen buddy-boys disengaged and away back to 
Yeovilton, 800’s Scimitars pulled out all the stops—rolls, a loop, 
formation changes, a break into five and four, solo runs, tight turns, 
a final bomb-burst and on into a stream landing. A zingy, swinging 
show based on beautiful flying and few gimmicks. To round off the 
Navy’s contribution, in came the Gannets, Sea Vixens and Scimitars 
from HMS Hermes, the Gannets presenting their one and only 
gimmick by each shutting down one-half of its Double Mamba as 
the formation passed the President’s enclosure. 

During Thursday’s display, Soviet visitors Ilyushin and 
Leschenko paid a visit to the Press tent and gathered up every 
available handout, brochure and photograph from the companies’ 
publicity desks. After the display, Mr Antonov was taken for a 
demonstration flight in his favourite British aircraft, the Avro 748. 
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FR MK2O Refuelling Pack 


* COLLAPSIBLE DROGUE folds when fuel hose is retracted 
* MORE COMPACT POD which houses folded drogue 


The FR Mk 20 Refuelling Pack—the unit that rapidly converts a 
fighter into an aerial tanker—now incorporates .two major 
modifications which result in a more compact, more stream- 
lined shape for the pack, with correspondingly less drag. 
This unit is capable of refuelling another aircraft at a rate of 
fiow of 150 gallons per minute at a constant 50 p.s.i. 
The pack is designed to accept fuel from the carrying aircraft 
to supplement the supply required by the receiver aircraft. 
Should refuelling not take place, fuel from this pack can also be 
used to augment the carrying aircraft’s own supply. Jettisoning 
is provided for emergency conditions. 
Illustrations show Scimitar-to-Scimitar refuelling with the 
~s 20 Unit (photo by G. Woollard of Vickers-Armstrongs, South 
Marston) and the pack during ground testing at Tarrant Rushton 
(note photo showing drogue folded and stowed). Flight Refuelling Ltd., 
The Mk 20 Unit is scheduled to go into service with SCIMITAR Tarrant Rushton Airfield, Blandford, Dorset. 
and SEA VIXEN aircraft of the Royal Navy. Telephone: Blandford 501. 


Telegrams: Refuelling Blandford. 
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LANWTIRELY ON TECHNICAL MERIT 


In open competition with the best weapon 
systems available in the West, and strictly on 
technical and operational merit, the Bristol 


Ferranti Bloodhound Mark 2 has been chosen 


by Sweden and Switzerland. This powerful, 


accurate and air-transportable weapon system 
has also been ordered by the Royal Air Force 


as the basis of Britain's anti-aircraft defence. 


Bloodhound Mark 2 is a second-generation 
missile system and is the logical development 
from Bloodhound Mark I. 


Bloodhound Mark 2 has: 
@ Long range 
High and low altitude coverage 


Extended performance in all aspects of 


anti-aircraft defence 


Latest anti-jamming techniques and 
C.W. Radars 


Bloodhound system management by 
Bristol Aircraft Ltd. Radars and 
electronics by A.E.1I. Ltd and Ferranti Ltd 


BRISTOL/FERRANTI 


BLOODHOUND 


MARK 2 


FFEORPORATION 
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Whether the pilot requires contact 
to be made many times a minute or 
a few times an hour, his call is answered 
precisely, surely by Honeywell’s tiny 
snap-action devices. 
On the newest executive aircraft— 
the Beagle B.206—they are located 
in 16 critical positions, 
where their functions include 
undercarriage lock, cabin door lock 
. and tail trim actuation. 
ISI ness The ‘business end’ of vital circuits 

in virtually all leading aircraft, 


Honeywell Micro Switches are a 


60 ll ETHERS lasting success wherever they are used. 
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another success for HONEYWELL MICRO SWITCHES | 


Honeywell 
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Honeywell Controls Limited Greenford Middlesex Waxlow 2333 
Sales Offices in the principal towns and cities in the United Kingdom and throughout the world 
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Looking into the Beagles at the Show 


BEAGLE have given a tremendous fillip to everybody interested in British 
aviation. At the SBAC Show last week their new aeroplanes could be 
seen in the air, and there were mock-ups and models of other good : 
aeroplanes soon to come. The small illustration is a new impression of » 
the Beagle-Miles M.117 (the 145 h.p. version, with retractable under- i 
carriage) ; the others, by ‘‘Flight’”’ artists, show three new interiors. Above 
is that for the four-seat Beagle-Miles M.218, which is essentially a twin- 
engined, 200 h.p. version of the M.117; on the right is an impression of 
the production cockpit of the Beagle-Auster A.109 Airedale; and below is 
the accommodation of the Beagle B.206: five seats plus bar and toilet 
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Round the Stands 


Air Conditioning 


A first impression of air-conditioning and pressurization equipment 
seen at the show leads to the conclusion that, this year, systems have 
become more complicated; or as their manufacturers are claiming, 
more refined. The exhibition enclosure provided a number of firms 
particularly including the specialist big two, Sir George Godfrey 
and Partners and N ir—with a chance to show their bemoan 
for the big VC10. Some units, such as Normalair’s 15-ton refriger- 
ation capacity cooling pack (still in the prototype stage), were 
actually still partly in wooden mock-up form, but altogether nearly 
all of the VC10's air-conditioning system was on show. 

Under Vickers direction, this aeroplane is providing component 
manufacturers with an opportunity to produce an air-conditioning 
system which should be the best yet on either side of the Atlantic. 
Of the three basic methods of supplying a pressurizing and con- 
ditioning airflow—tapping bleed air, driving a compressor mechanic- 
ally, or driving it by a bleed-air turbine—Vickers have selected a 
mechanically-driven compressor, mentioned last week in the report 
on the RCo.42/1 engine. Supplied by Godfrey, this compressor is 
basically a much-developed version of the Godfrey/SRM screw-type 
cabin-supercharger applied to the Vanguard; but it incorporates a 
sensing system and, unusually, the gearbox is of Godfrey design. 
It includes an oil pump and an independent oiling system, supplying 
oil at low pressure for lubricating the gearbox and at high pressure 
(2501b/sq in) for adjusting slide valves which control the effective 
length of the rotors and the opening and closing of a spill duct. 
These hydraulically operated valves move in a longitudinal slot 
in the rotor chamber, where they are adjusted in respect of mass- 
flow signals from venturi nozzles and pneumatic pressure-sensing 
units downstream of the bifurcated outlet duct. Error signals from 
the signalling unit are generated by an a.c. rectilinear pick-off, 
transmitted to an amplifier and thence to torque motors on hy- 
draulic control valves which in turn adjust the slide valves. 

All this means that when output is high, but air demand is low 
as it is at take-off—three-quarters of the intake airflow to the com- 
pressors is spilled overboard, greatly reducing the power con- 
sumption of the two compressors. On the climb, the effective 
length of the rotors increases with movement of the slide valves, 
less air is spilled overboard, and delivery is increased. Maximum 
airflow is delivered when the aircraft reaches 40,000ft, at which 
height the spill valves are fully closed. Four units of this type are 
fitted to each VC1O. 

Another method of doing the same job—spilling unwanted com- 
pressor-delivery air overboard when drive speed is high, but altitude 
low—has been developed by Normalair for the Franco-German 
C.160 Transall. In this design, which is believed to be quite novel, 
an automatic clutch decreases the speed of the compressor as the 
drive speed goes up, thus reducing power demands upon the main 
engines at times when accessory power take-off must be kept to a 


Probably the largest single piece of air-conditioning equipment 
yet developed for a British aeroplane is this vapour-cycle package 
by de Havilland Aircraft (ex-D.H. Propellers) for the Belfast 
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«a. 


Normalair’s largely self-contained Freon refrigeration system for 
the VCIO, with air-turbine/compressor on the right 


minimum. A sectioned transparent-plastics model of the unit, 
several times full size, was a central exhibit on Normalair’s stand. 

Other development work by this manufacturer has been con- 
cerned with improving pressure-sensing devices in the cabin, so 
that the effects of engine power surges are reduced. Inevitably, they 
have turned to electronic pressure controllers to increase system 
reaction speeds, capsule movements in response to pressure changes 
being translated into electronic signals which are used to adjust the 
position of the outflow valves. Nevertheless, pneumatic, rather than 
electric, final actuation of discharge valves is still favoured, since a 
balanced pneumatic valve is less sensitive to dirt accretion and, in 
particular, to the build-up of nicotine deposits. Further advantage 
of pneumatic operation is that the valve slams shut should the signal 
fail; fail-safe design with electric actuation is less straightforward. 

A number of electronically signalled valves were on show, all 
basically similar to the pneumatically signalled types which pre- 
ceded them. The change-over is, of course, by no means complete, 
and for simpler types of aircraft than the VCIO all-pneumatic 
operation is still preferred. 

More VC10 equipment on Normalair’s stand was the cooling 

pack, one of which is incorporated in each wing leading edge. This 
is the first Freon air-conditioning unit for a British civil aircraft, and 
it comprises a refrigeration circuit with a large heat-exchanger 
cooled either by ram air or by a fan when the aircraft is at rest. 

De Havilland are now another big name in air-conditioning. 
manufacturing not only the system for the Trident, but being 
responsible for the Short Belfast system as well. For their own 
aircraft, D.H. are using bleed air, the air-conditioning output being 
supplemented by an a.p.u. supply when the aircraft is on the ground, 
with a ground connection as well. 

Air from Spey engines 1 and 3 passes through individual 
circuits comprising initiation valve, mass-flow controller, heat 
exchanger, a dual temperature control valve with a by-pass through 
a cold-air unit, and then into the interior of the aircraft. Individual 
water-separator/silencers control air to the flight deck and to the 
main passenger cabin. All punkah-louvre air is taken from engines 
2 and 3, tapped downstream of the temperature control valve and 
passed through a louvre-temperature control valve where it is 
mixed with a tapping from one of the twin cold-air units. 

Focal point of the Belfast system (illustration at left) was the 
self-contained vapour-cycle refrigeration pack, slung in a special 
frame. Belfast and Trident systems are quite different, as might be 
expected from the respective choice of powerplants. Belfast air- 
conditioning and pressurization air is supplied from two engine- 
mounted blowers, the output from which passes through a mass- 
flow control (with excess-flow and excess-pressure sensers) into a 
silencer, system spill isolation valve, and into the pressurized zone. 
Both aircraft systems were set out diagrammatically on the stand, 
flow- and pressure-sensing lines being indicated by lighting. 

More VC1O equipment appeared on the Plannair stand. For 
this aircraft, the company are producing a new range of blowers; 
the largest has a capacity of 880 cu ft/min and is used for cabin-air 
recirculation. Other units are designed to cool the radio rack 
(there is a stand-by blower in case of motor failure), to ventilate 
toilets and galleys, and to boost air supplied to the louvres. The 
last design incorporates sound-deadening features, and the non- 
stall impeller is covered by patent applications. 

Finally, exciting developments are taking place at Teddington 
Aircraft Controls, who are negotiating to build Ateliers SEMCA 
air-conditioning units under licence. Nearly all French pressurized 
aircraft have been supplied with SEMCA air-conditioning units 
in the past ten years, among them the Mirage III and Breguet 1150 
Atlantic. Teddington list their best features as simplicity, effici- 
ency and low weight and cost, and are proposing a Teddington 
SEMCA system for the Jet Provost. 
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Electrics 


INCREASING use of constant-frequency a.c. systems in both civil 

and military types of aircraft is reflected in the number of constant- 
alternator drives to be seen this year at Farnborough. This 

continues the trend which became marked in 1960. ae 

A newcomer to the field in this country is the Lycoming friction 
drive, which is to be manufactured by Rotax, under licence from 
the Avco Corporation of America. Operating on the Hayes gear 
principle, an interesting feature of the Lycoming drive is the fact 
that torque is transmitted by friction contact between toroidal- 
shaped discs and rollers. It is apparently simpler than other types 
of constant-speed drive, and some of the American tests have been 
run at oil temperatures up to 365°F. The development of this unit 
will doubtless be followed with interest. A number of models with 
ratings between 10 and 40kVA have been built and tested, one 
example being a 20kVA drive capable of accepting an input speed 

of 2,300 to 8,500 r.p.m. and weighing 65lb complete with 
control equipment. f ; ; ; 

Plessey were exhibiting their differential air drive, which also 
provides facilities for starting the propulsion engine and motoring 
over the auxiliaries during ground-checking. Since its first appear- 
ance last year, further development has resulted in changes to the 
control system, with the deletion of one of the control valves. The 
unit is now also arranged to be self-contained by the addition of an 
oil system for lubrication and operation of the governor servo- 
controls. 

Other pneumatic types of alternator drive employ radial or 
axial-flow air turbines. An ideal application for these is the emer- 
gency power source, ram-air driven, to feed the vital loads of an 
aircraft in the event of power failure due to engine flame-out or fuel 
shortage. Such units are made by Plessey and Dowty-Rotol, the 
latter supplying the ram air turbines for the VC10. These are 
arranged to swing into the airstream automatically, one unit driving 
a hydraulic pump and the other a Rotax ISkVA alternator. Dowty- 
Rotol also showed their 15kVA turbo-alternator unit intended to be 
driven by engine bleed air, in which the turbine rotor and alternator 
are mounted on a common shaft. 

From their display, it was apparent that the Aircraft Equipment 
Division of English Electric have adhered to the basic principle of 
the differential hydro-mechanical unit which is in worldwide use 
and which they licensed from Sundstrand. From the new 38 h.p. 
(30kVA) unit on display, it appeared that much has been done to 
achieve a compact design, which weighs 62lb. Although the unit 
shown did not incorporate an oil tank and cooler, it is understood 
that a complete oil system is available, which attaches to the basic 
transmission unit to make up a self-contained package, of total 
weight 901b, including oil. 

Also on show were the working components of a unit which had 
just been removed from a BOAC Boeing 707, for a routine over- 
haul. At the time of writing this takes place at 1,600hr, but it is 
expected that approval will shortly be obtained to increase the 
time to 3,000hr. 

The other hydro-mechanical drive to be seen was on the Hobson 
stand; it is rated at 35 h.p., and weighs 89.5lb complete with integral 
oil system. This unit, scheduled for the Trident airliner, has now 
completed engine type-tests and initial system tests. Tests run 
during the past year appear to justify the manufacturer’s original 
aim to achieve an overhaul life approaching 2,000hr. 

Plessey again exhibited the Labamatic constant-frequency 
alternator unit which they have licensed from the French firm 
Labinal. This operates on the slip principle, and appears to be 
particularly suitable for small-power applications. The unit shown 
was rated at 4k VA and weighed 72Ib complete with alternator, two- 
speed gearbox, and the frequency and voltage control unit. 

Equipment shown this year reflected the designers’ aims to reduce 
the number of moving contacts and other components to a mini- 
mum. Examples of this were to be seen in the several types of static 
inverter shown by Ekco, Elliott Brothers, de Havilland and Westing- 
house Brake and Signal, as well as by the generating equipment 
manufacturers Rotax and Plessey. 

Rotax have units rated at 1 and 3kVA, and they were also showing 
a new three-phase contactor employing silicon controller rectifiers. 
Doubtless we can expect this development to be followed by a 
general move to eliminate moving contacts in the heavier duty 
applications as well as light current circuits. Also on the Rotax 

stand was a channel of d.c. generating equipment as used on the 
Wessex. This features a solid-state voltage rectifier employing a 
combination of the magnetic and transistor amplifier principles. 

Alternators designed on the inductor-rotor principle, avoiding the 
need for electrical windings and rectifiers on the rotating assembly, 
were also shown by Rotax, an example being their 55/30kVA 
machine. A positive example of the work being done to enable 
electrical equipment to operate at higher temperatures was the. 
exhibit of an a.c. motor stator completely insulated with p.t.f.e. 















































































The Plessey differential air drive, modified this year 
and now chosen for the BAC One-Eleven airliner 





An example of a trend; a static-contactor by Rotax, 
passing |6A of three-phase current at 208V 





Above, the Rotax 55/30kVA, 208V, three-phase solid- 
rotor alternator ; below, the new, Rotax-Lycoming drive 












Partially obscured by acrylic plastics, this AE! self-exciting brushless alternator is rated at 40kVA, 208V, 6,000 r.p.m., 


and weighs 95Ib; it is “designed for a civil aircraft.”’ Below, right, is another new static inverter, this time by Plessey 


ROUND THE STATIC SHOW... 


4 model of a research-laboratory experiment indicated one 
approach which English Electric are making to the high-temperature 
insulation problem. This showed glass-insulated winding wires 
in a 400°C furnace withstanding 200V. 

Plessey showed the 40kVA a.c. generating equipment which is 
being manufactured under licence from the Westinghouse Electric 
Company of America. This equipment comprises a brushless 
alternator designed on the rotating-rectifier principle, a magnetic- 
amplifier type of voltage regulator, and a control panel featuring 
transistor logic circuits carried on easily removable printed-circuit 
cards. Plessey have increased their range of electric actuators 
by introducing several types of both rotary and linear actuators for 
operation from 400c/s a.c. supplies. 

English Electric (Aircraft Equipment Division) showed two new 
brushless alternators designed on the same principles as their 
earlier 40 and SOkVA machines, employing rotating rectifiers. 
One of these, rated at 55kVA indicated that this organisation has 
not confined its development activities to constant-frequency 
equipment. The other machine, rated at 30kVA and weighing 681b 
was shown mounted on the new constant-speed drive already 
mentioned, suggesting that the company believe there to be an 
established requirement for equipment of this rating. The control 
unit associated with both the constant-frequency and variable- 
frequency alternators includes the magnetic-amplifier type of voltage 
regulator as well as the normal control and protection circuits. 
The construction uses printed-circuit techniques, but it was \/orth 
noting that connections to the individual printed-circuit cards 
were made by means of screws rather than pins and sockets. 

Equipment for both d.c. and a.c. generating systems, as used on 
the Comet and Trident aircraft respectively, were shown on the 
AEI stand. Their a.c. system features a brushless alternator, rated 
at 22.5kKVA, of the rotating-rectifier type. Machines for both 
systems are oil-lubricated, which is no doubt a further step towards 
the achievement of maximum overhaul-life periods. AEI have 
added several new items of switchgear to their already wide range. 
Included in these are hand-operated circuit breakers. Among the 
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Below, the Dowty-Rotol ram-air turbine unit for the VC/IO (two are fitted),which weighs 2341b and at the governed speed of 
8,000 r.p.m. provides I5kVA plus hydraulic power. On the right is the new English Electric 30kVA Sundstrand drive 
and rotating-rectifier alternator 





auxiliary equipment for engines, a new fully transistorized high- 
energy ignition unit was seen. The sealed-beam lamp recently 
introduced by AEI is finding application in new designs of landing 
lamp, including the Harley unit for the VC10. 

Battery manufacturers have continued their efforts to reduce 
weight, examples of present units being a new Dagenite battery of 
12V, 33A-hr capacity, and weighing only 28lb. Venner were show- 
ing examples of their silver-zinc and silver-cadmium batteries; 
these appear to be finding an increasing number of applications. 

Many new switches were on view, and it was impressive to see 
the new Dowty Picaseal miniature sealed limit-switch operating 
under water. Plugs and sockets are still the subject of considerable 
development: at least one manufacturer has introduced a plug in 
which the pins are waisted, and individually self-locating. BICC 
point out that their EFGLAS cable is capable of operation at 
temperatures up to 240°C. D. Napier have introduced new ice- 
detecting equipment, and examples of applications of their Sierra- 
cote Plexiglas windscreens were shown. 
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FRANCE: SA Caravelle Breguet 
SWEDEN: SAAB Lansen SAAB 
HOLLAND: Fokker Friendship 
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1150 Atlantic Transall C160 Mirage 3 
a Y: Fiat G91T JAPAN: Namco YS11 
g 707 USSR: Rover APU 


A UALU 









Major Continental aircraft and engine manufacturers choose Lucas fuel and combustion systems for 


their gas turbines and ram jet engines. 


In Great Britain too Lucas is in the forefront of the gas turbine 


equipment field. In fact the world over Lucas help to build and maintain the finest aircraft engines. 









LUCAS 





Lucas Gas Turbine Equipment Limited, Birmingham and Burnley, England 
Lucas-Rotax (Australia) Pty., Limited, Melbourne and Sydney, Australia. 
Lucas-Rotax Limited, Toronto, Montreal and Vancouver, Canada. 

Lucas, S.A.R.L., 11 Rue Lord Byron, Paris 8e. 






































FRANCE: SA Caravelle Breguet 1150 Atlantic Transal! C160 
SWEDEN: SAAB Lansen SAAB Draken ITALY: Fiat G91T Ma 
GERMANY: BMW engine type 6002 Dornier Do27 & Do28 JAPAN: N 
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HOLLAND: Fokker Friendship USA: Grumman Gulfstream 
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Generating and starting systems designed, developed and manufactured by Rotax have for many 
years been fitted to the world’s aircraft. The experience that is built into every piece of equipment 
Rotax produce make them Great Britain's largest exp«rters of aircraft electrical equipment. 


Rotax Limited, Willesd«n Junction, London N.W.10, 


: “QRS . 
T 
Lucas-Rotax (Australia) Pty., Ltd., Melbourne and Sydney, Australia. 
} Lucas-Rotax Limited, Toronto, Montreal and Vancouver, Canada. 
ro ee Lucas, $.A.R.L., 11 Rue Lord Byron, Paris 8e. 
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We’re 

flying 

the 
Atlantic... 
Supersonic 


Not long ago the problem in jetliners was to prevent fuel from 
freezing. Shell research found the answer—the first low- 
freeze-point kerosine. 

Now, with supersonic flight, the problem is heat. High tempera- 
tures in supersonic airframes, due to kinetic heating, affect the 
stability of conventional fuels. 

In seeking an answer, Shell scientists simulate in a glass flask 
the atmospheric and temperature conditions which fuels would 
experience in supersonic flight. The effects are then measured 
by standard methods. Samples of metals used in aircraft fuel 
systems can be introduced to see how they influence the 
thermal stability of the fuel. 

Research such as this is essential to the development of an 
economic fuel for supersonic flight. 
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ROUND THE STANDS... 


Electronics 


THE main trends this year were the extensive use of transistors, 
greater emphasis on component reliability and the increasing 
use of computers in navigation and air traffic control equipment. 
One result of transistorization has been to reduce some of the more 
sophisticated equipment to a weight and size suitable for light and 
executive aircraft. Therefore, while nothing sensational emerged at 
this year’s show, the aircraft industry and operators will welcome 
the increased reliability, reduced weight and power consumption 
which the past year’s developments have introduced. Increased 
use of digital techniques combined with transistors open up the 
prospects for microminiaturization in the near future. 

Marconi’s Wireless Telegraph Co showed their new “Sixty Series” 
of airborne communication and navigation equipment in which the 
emphasis is on reliability coupled with the use of transistors. The 
receivers of this series are fully transistorized as are transmitters 
except for driver and output stages. Sealed modular construction is 
used and each module is filled with dry inert gas. The VHF portion 
of the “Sixty Series,” the AD.160, has now completed its tropical 
trials. Marconi expect to be in production early in 1962 in time 
for the VC10 and Tridents for BOAC and BEA. It is interesting to 
note that the “Sixty Series” cases conform to ARINC characteristics 
and are interchangeable with compatible American units. 

Marconi announced that orders for their Doppler navigator 
AD.2300B now exceed the £4m mark. 

Another item of interest was the new solid-state parametric 
amplifier and mixer. Experiments with this device in a Marconi 
§R.1000 radar transmitter/receiver (aerial temperature 120°K) 
have shown it to improve the overall noise factor from approxi- 
mately 7 to 2.5 db, equivalent to an increase in transmitter power 
from 500kW to 1.75MW. This particular amplifier has been de- 
signed to accept 600 Mc/s. An interesting PPI visual demonstration 
showing the gain in range due to this device was available on the 
stand. Industrial as well as aeronautical uses of the 1016 tabular 
display were shown. 

Of particular interest to light aircraft owners was the transistorized 
ADAS (Aircraft Directional Accuracy System) shown by Halpins 
of Hampshire Ltd. The equipment has been developed, flight-tested 
and is now in production after being approved by MoA. Class | 
approval has also been applied for. ADAS may be used for taking 
bearings to MF beacons and ranges or VOR beacons. An ILS let- 
down can be carried out using the localizer, passage over the mar- 
kers being indicated on the main 2$in c.r.t. without a separate 
75Mc/s marker beacon receiver. The system comprises an MF 
receiver, a VOR/ILS receiver and a c.r.t. indicator with controls. 
It is claimed to be the first system in which a combined indicator is 
used to display both VHF and MF signals. 

Signal-to-noise ratio is stated to be 6db for 1 micro-Volt input. 
Another feature is the combined MF and VOR aerial, which requires 
only a one inch hole in the fuselage. Total installation time for the 
system is ten hours. 

R. B. Pullin showed for the first time their airborne dipping asdic 
equipment used as part of the weapon system of the Westland 
Wessex. The equipment consists essentially of an electro-acoustic 
transducer which can be remotely raised or lowered by a cable 
hoist and rotated electronically on to any desired azimuth. Informa- 
tion on the depth of the dome and height of the helicopter above 
water are also provided. 

Among other items the Solartron Electronic Group showed their 
fully transistorized radar simulator for air traffic control training. 
The standard model provides for up to six targets and a playing 
area of 50 or 200 miles. The simulator is based on modern analogue 
techniques using special types of transistorized circuitry, and is 
available for use within one minute of applying power. The equip- 
ment is so designed that after the initial installation the use of the 
simulator can be extended either by increasing the number of targets 
or by adding an additional simulated radar, to look at the same 
targets, such as precision approach radar or height-finding radar. 
Fach target control unit enables the operator to simulate aircraft 
at speeds up to 1,000kt and heights up to 50,000ft. The equipment 
itself has been engineered to employ a comparatively small number 
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Far left, the Marconi solid-state parametric amplifier and mixer. Above, 
the c.r.t. indicator and controller and the aerial for the Halpin ADAS 
combined MF/VOR receiver for light aircraft 


of versatile printed-circuit, plug-in, transistorized sub-units, each 
of which can perform any one of several functions, according to 
which part of the simulator it is serving. Modular design of this 
type gives the system great flexibility and allows it to be varied and 
extended to cover almost any requirement. Perhaps the greatest 
appeal will be its small size, weight and power consumption. The 
control unit measures 16in = 2lin 14in and weighs 70lb; and 
the pedestal measures 28in x 2lin * 3lin and weighs 250lb. Total 
power consumption, excluding the display unit, is 0.5kW for six 
targets. 

With an eye to the forthcoming Ministry of Aviation instruction 
making it mandatory to carry secondary surveillance radar in civil 
aircraft operating above 25,000ft over this country Cossor Radar and 
Electronics Ltd exhibited their civil transponder SR.1251, which 
now has Ministry of Aviation approval. The airborne equipment is 
60 per cent transistorized. The present transponder is equipped 
with two-pulse side-lobe suppression, but later models will be able 
to operate on either two- or three-pulse systems. Two-pulse equip- 
ment will be capable of modification to three-pulse working. 
Provision is made in the transponder for the incorporation of 
further facilities, in particular those associated with dual trans- 
ponder operation and with the provision of automatic selective 
reply and PAR facilities. The SR.1251 can also be modified to 
accept a digital input for automatic altitude data transmission. 
The weight of the complete airborne installation is about 33lb. 

On the same stand, Cossor showed their quartz delay line ultra- 
sonic devices for the storage of pulse information over periods of 
3 to 2,500 microseconds. They are being used to give an apparent 
improvement in the threshold of radar receivers and permitting, 
in certain applications, radar tracking to extreme ranges under 
fading conditions. 

Standard Telephones and Cables Ltd showed the new STR.37 
fully transistorized low-power transmitter/receiver, which is de- 
signed for use in light aircraft and has a power output in excess of 
200mW. Compact amplifiers are available to increase the output to 
6 or 25W. The STR.37 provides 400 switched channels in the range 
116.0 to 135.95Mc/s. Power consumption on 28VDC is approxi- 
mately 2W while receiving and 4W while transmitting. The equip- 
ment weighs only 6.5lb. There is a matching independent radio 
navigation system comprising the ILS/VOR receiver, instrument 
drive unit and marker receiver. 

S.T.C. also exhibited their new long base-line direction 
finder using a true Doppler technique. Its design departs from current 
long base-line direction-finder practice in that it uses a rapidly 
rotating aerial system giving a true Doppler effect as opposed to the 
simulated Doppler effect used in most other long base-line systems. 

New techniques have enabled S.T.C. to produce a system which 
overcomes the earlier difficulties of rotating-aerial Doppler systems 
and avoids the high cost of fixed aerials with high speed commutation 
to simulate the Doppler effect, but still falls within the maintenance 
capabilities and price range of the world’s smaller airports. The 
aerial site equipment for S.T.C.’s new Doppler direction finder 
consists of a resin-bonded glass-fibre radome containing two VHF 
dipole aerials on a 12ft cross-arm which rotates at 180 r.p.m. 
A cast iron weather-proof cabinet on the ground contains the radio 
receiving equipment. The only other apparatus in the system is the 
remote bearing indicator and its driving unit, normally installed in 
the control tower. The aerial site equipment is 22ft high and 14ft 
in diameter. The bearing indicator is a new and very accurate (0.5°) 
electromechanical device having a dead-beat action and a response 
time of only one second. 

Ekco Electronics have now extended the scope of their airborne 
weather radar E.190 by the development of additional and alter- 
native units. The introduction of a smaller and lighter scanner 
reduces the weight of the total installation from 60lb to 46lb and 
makes the equipment suitable for executive-type aircraft. The E.190 
range now consists of standard transmitter/receivers and standard 
indicators. These units can be coupled to three types of scanner, 
the lightweight scanner M.2267 weighing only 8lb, the M.2210 
scanner weighing 26}lb and the M.2269 weighing 27lb. 

For larger aircraft where essential services are normally duplicated, 
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it is now possible to extend this facility to the weather radar by 
using twin standard E.190 indicator and transmitter/receivers and 
scanner M.2269. This is a modified version of the M.2210 scanner 
in which the electronic components of the stabilization servo- 
amplifier are duplicated and mounted in a separate junction box 
M.2233. Duplicate synchros are fitted to operate the twin indicators. 

Further emphasis on reliability is given by Decca Radar who 
claim a system availability of over 99.8 per cent with the prototype 
of a new and complex radar display system, a performance which 
has been sustained over the whole period of the prototype trials, 
which already exceeds 10,000hr. This advance in reliability for such 
systems has been made possible by a breakthrough in the engineering 
of transistor circuits. Decca engineers have developed a new 
technique based on environment stabilization whereby all circuits 
and transistors are maintained at a constant internal temperature 
to within }°C and at controlled humidity. Liquid cooling provided 
by an integral refrigeration unit and heat exchanger is combined 
with a mechanical design in which excellent thermal insulation is 
achieved. Ambient temperature variations between 0°C and 45°C, 
with relative humidity ranging from 10 per cent to 90 per cent have 
been successfully handled. During the 10,000hr trials mains volt- 
age varied by +15 per cent, but stability was such that display 
error was consistently less than 0.2 per cent overall and less than 
0.08 per cent for short-term measurements. 

This new engineering concept makes possible the reliable employ- 
ment of transistors in electronic equipment where very high 
standards of performance and circuit stability are required. In the 
engineering of typical data handling and display systems for civil 
and military operations rooms, and in naval vessels, it provides a 
reduction in power consumption by a factor of approximately eight. 
Of even greater importance is the very high reliability with minimum 
servicing attention which can now be achieved, even where great 
complexity and elaboration must be introduced to meet exacting 
operational requirements. 

Following successful operation of their prototype equipment, 
Decca have developed production equipment and are now com- 
pleting units for early delivery in a military project. 

Two new Decca meteorological radars are also on show. The 
Type 43 is a sophisticated 3cm radar with a narrow vertical beam- 
width designed to display vertical structure as well as giving a 
PPI presentation of precipitation echoes. The Type 44 is a 750kW, 
10cm weather radar specially designed for the detection of precipita- 
tion at long ranges under all conditions, and particularly for the 
penetration of cyclones and heavy rain areas. 

A recent development by the General Electric Co is a digital 
data transmission system for air traffic control applications, con- 
sisting of a ground-to-ground digital data link and an airborne 
digital-to-analogue converter unit. 

Of particular interest in the ground link is the use of three 
standard land lines to achieve high information rates of up to 
3,600 bauds. 

The equipment as designed and built uses three such telephone 
circuits in parallel, each being fed by 18 message channels (50 baud) 
of standard G.E.C. Telephone Works VFT equipment. For each 
circuit the VFT equipment comprises a 20 channel assembly on a 
standard 7ft 6in rack, one channel being used for a start signal and 
one as a standby spare, in addition to the 18 information channels. 
Thus the message rate for the three circuit system as built is 2,850 
bauds, but various modifications can readily be incorporated to 
meet other message rates. For example, a single VFT circuit can 
be used where a signal frequency of 900 to 1,000 bauds suffices. 
Alternatively simple extensions of the design would permit the use 
of 24 channel VFT equipments on a 9ft rack with a correspondingly 
higher rate of 3,600 bauds. Even higher transmission rates are 
possible by increasing the bit rate in the individual channels. 

After conversion in the airborne data link unit from digital to 
analogue form the instructions to the aircraft can either be dis- 
played on suitable instruments or coupled into the autopilot.,Both 


Below left, the airborne unit for the G.E.C. data link and, right, the 
Ferranti audio warning system with tape unit at the top 
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ound and airborne units are fully transistorized and are designed 

or high reliability. 

Redifon are showing their aircraft accident data recorder which 
records on magnetic tape, and via transducers, important informa. 
tion for post-flight analysis. Two versions are available. One pro. 
vides a long duration record and the other, using a continuous 
provides a progressive 15min record. The latter version is housed 
an ejectable container which incorporates the necessary radio aids 
to recovery on land or sea. Also shown is the Redifax, a facsimile 
equipment suitable for weather map transmission and i 
Other items shown include a VHF 1kW ground transmitter for 
ground/air long-range VHF communication and the latest RADIC 
analogue digital computer which is intended for educational 
research applications and provides visual demonstrations of 
solutions both on a c.r.t. and on a co-ordinate plotter. 

The new PA.230 1kW HF linear transmitting amplifier designed 
for aeronautical, marine and civil administration services is the 
most recent addition to the Plessey range of telecommunications 
equipment. The most advanced electronic techniques have been 
employed in its design and in general it meets the requirements of 
D.E.F. 5,000 and I.S.C.T.C. specifications. A special feature is the 
use of silicon rectifiers in all units. 

The amplifier comprises an RF unit, power unit and control 
unit. Provision is made for incorporating a drive or converter unit. 
The amplifier is continuously tunable over the frequency range 
1.6Mc/s-27Mc/s and is capable of delivering a power output of 
1kW (p.e.p.) into a 50 Ohm unbalanced line. Under continuous 
single-tone operation 1kW mean power is available. 

The bandwidth of 12kc/s permits the operation of ON/OFF key- 
ing (A1) double side-band full carrier (A3), single side-band (A3A), 
independent side-band (A3B), frequency shift keying (F1) and four 
frequency diplex telegraphy (F6). 

Comprehensive monitoring facilities are provided, including 
forward and reverse power monitors, which indicate the amplifier 
output power and allow the standing wave ratio on the output 
feeder to be determined. At present the equipment can be remotely 
controlled over land-lines on six preset frequencies. A multi-tone 
RC unit will shortly be available. 

A new equipment, on display for the first time, is the British 
Communications Corporation VHF packset Type 40, which is 
stated to be the smallest and lightest of its class in the world. It is 
a fully transistorized set for single- or double-frequency simplex 
operation in the VHF bands. It contains a transmitter, high-grade 
single superhet receiver with crystal filter, re-chargeable battery 
and loudspeaker. Either a hand telephone or fist microphone may 
be used with press-to-talk facility. The frequency range of 30- 
174Mc/s is covered in four bands, a different version of the set 
being required for each band. Four preset channels are available 
and can be used for single or double frequency simplex operation. 
The transmitter has an output of 150mW. Power is obtained from 
a rechargeable DEAC 13V battery with a capacity of 450mW. 
A telescopic aerial forms an integral part of the equipment. This 
little man-pack measures Sin x 2}in x 7}in and weighs 2}$lb with 
its battery. : 

As an advance on the present method of drawing the pilot's 
attention to system faults by flashing lights or illuminated 
labels, Ferranti has introduced a transistorized audio warning device 
which can provide immediate speech warning in the pilot’s headset 
of faults monitored by the central warning system in the aircraft. 
This effectively reduces the pilot’s visual work load. 

The transistorized audio warning unit comprises a tape transport 
mechanism and selector switch driven by a governed d.c. motor 
with gear head. The selector switch continuously samples the input 
signalling wires so as to automatically connect the appropriate 
track to a playback amplifier. The bandwidth of each audio channel 
is 300c/s to 2.5kc/s. ; 

Warning messages are recorded on a closed loop of magnetic 
tape 9in long and lin wide and having 16 tracks, one for controlling 
the indexing of the tape and the remainder for messages. 
message length can be of up to 3sec duration, although this can be 
extended if necessary. Priority messages can be given precedenee 
and are repeated continuously until manually cancelled by the pilot. 

The prototype audio warning unit is housed in a hermetical 
sealed cylindrical container 10in long and of 4}in diameter filled with 
inert gas as a protection against severe environmental conditions. 
Weight of the unit shown is 6lb, but length and weight of the pro- 
duction version will be halved. 

General Precision announce that a substantial contract 
has been placed by the Ministry of Aviation for their visual 
simulator attachment for addition to all types of flight simulators 
in service with the RAF. Known as Terravision, the attachment 
may be added to all makes and types of existing or planned flight 
simulators and presents a dynamic picture of an airfield durt 
take-off and landing. It provides the pilot, whether he be of a hi 
order of proficiency or a student, with all the visual cues whi 
hitherto have not been available to him. i 

The Ministry of Aviation carried out an extensive evaluation 
before agreeing the technicalities of the specification for this con- 
tract, which is the first of its kind to be placed in Europe. 
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Above, the entirely new pilot's controller for the Smiths SEP.4B 
autopilot; above right, the controller for the Universal Autopilot made by 
Sperry Pheonix and exhibited at Farnborough for the first time; right, 
the Sperry SP-3 autopilot for business aircraft, showing the pilot’s 
controller and the 3-axes computer actuators (from one of which the 
cover is removed) 
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Flight Control Systems 


“ONE cannot produce a new autopilot every year,” said Mr 
A. M. A. Majendie of Smiths, and this can be taken as a fair first 
view of the autopilot constructors at the Show. There is little really 
new at first sight, but from discussions with Elliotts, Newmark, 
Smiths and Sperry there came clear evidence cf good, sound pro- 
gress over an enormous range of automatic flight control equipment. 
British avtopilot constructors are taking wide advantage of American 
eagerness to get into European and Commonwealth markets by 
establishing new licensing agreements, particularly in connection 
with light-weight autopilots, about which there was much to say 
at the Show. The advent of these autopilots also marks the begin- 
ning of a division between those autopilots intended as light-weight, 
adaptable, general purpose systems for executive and training 
aircraft and the sophisticated systems of the VC10 and de Havilland 
Trident generation which show distinct developments towards a 
state where aircraft will become tailored to an operational require- 
ment which is postulated by a centralized and automatic flight 
management system. 

Sperry had the SP-3 light-weight autopilot on display and Mr 
J. S. King, their assistant sales manager, described the “building- 
block” principle of its construction. Either single, double, or triple 
flight axes control can be installed as required by an individual 
customer. The system was developed by Sperry Phoenix in the USA 
and has been designated for the Beagie 206 and the Short SC.7 
Skyvan. The SP-3 on show consisted of the summation of the 
individual SP-1, 1A, 2 and 2A facilities which are the designations 
of each “building block.” SP-1 consists of a solid-state power 
adapter with voltage regulating circuits, a pilot’s on-off switch, 
panel-mounted directional gyro for yaw stabilization and the rudder 
computer actuator. The SP-1A offers stabilization by ailerons as 
opposed to the rudder stabilization of the SP-1 and includes 
automatic heading hold. Advancing through the range the SP-2 
gives pitch and roll stabilization by aileron and elevator, the 2A 
has the addition of automatic heading hold, whilst the SP-3 is the 
full three axes autopilot. Coupled ILS is being developed as a 
facility to be offered shortly. The total weight of the SP-3 system 
is quoted as 27.5lb and is offered at under £2,000. 

Sperry had a “Universal Autopilot” on show, also of US design, 
which arose from a US Army requirement for an autopilot which 
would control all their vehicles; helicopters, drones, fixed wing 
aircraft and tanks. The build-up system gives the facilities required 
in each vehicle up to and including 5 axes helicopter control. The 
neat pilot’s controller of this autopilot which was on show, with 
its Concise, positive action, is a pleasure to operate. 

The Sperry magnetic storage drum on show has been developed 
from work on GPO subscriber trunk dialling and offers a range of 
compact, high-speed, digital stores. The rotor diameter is only 
3in but can provide up to 68 tracks. Sperry offer to undertake to 
manufacture drum units to customer requirements complete with 
permanent waveforms written on the drum. One application offered 
is the Storage of flight plan information, although the D2 has 
been used in the experimental Decca Omnitrack. 

Near at hand the Newmark stand had a number of interesting 
developments on display. The company has now had 3 years’ 
Service experience on its Sea Vixen autopilot but the new packaging 
techniques described by Mr Don King, Newmark development 
engineer, were a most interesting feature. The modules allow tight 
packaging of delicate components and the transistor cards form 
the sealed faces of the cells of the modules. They will form the 
basic units of the transistorized autopilot which Newmark aim to 
have in production within the next two years for a British helicopter. 





















Newmark also had on show a sub-miniature rate gyro. This is 
based on a Lear design and will be in production in this country 
next year. It is regarded as an essential requirement in the process 
of microminiaturization but, to combat the problems of providing 
a rugged design, it was tested in the unit on show by providing 
a relatively heavy frame to support the gimbal. The microsyn pick 
off converts the angular displacement of the gimbal into the 
electrical signal which is linear to the gimbal displacement. The 
unit only requires 20sec run-up time and is already offered with 
a minimum of 1,000hr between overhauls. 

Smiths Aviation Division had an impressive display of their 
progress on the SEP.4, SEP.5 autopilots and the work on the 
para-visual director. The SEP.4B pilot’s controller was on show for 
the first time, part of a system which offers single-channel Auto- 
land. Prototype equipment is to be fitted to the Transall AT.160 
aircraft of the German Air Force and evaluation is to be carried 
out on Noratlas and Argosy transports. Production is scheduled 
for 1962. The particular feature of this autopilot is that no command 
can be put into the autopilot without appearing on the flight system 
display. A radio switching unit can be designated as part of the 
system if required by the operator. This box handles all the radio 
switching in the aircraft from VOR, ILS, etc, and the packaging 
has been achieved by substantial use of Smiths micro relay. 

The SEP.5 designated for the Trident and the Belfast has been 
on show now for two years but substantial development is being 
carried out under the auspices of Smiths and the MoA on a Comet 
2E. Some 150hr of high speed, approach and radio-coupling flying 
have now been completed on this aircraft’s prototype multiplex 
equipment. 

Mr Kenneth Dowell, Smiths autopilot sales engineer, described 
the advances made in the PVD evaluation since last year. Trial 
installations have been made on a KLM DC-8 and the Boeing 
Company are “actively interested.” BEA are using the PVD in a 
Whirlwind helicopter for collective pitch information, whilst BOAC 
are to take delivery of a trial installation for a Boeing 707. 

The Smiths air data computer on show for the Trident was the 
latest of nine different versions so far made in the course of ADC 
development. All are centred round the force-balance unit and the 
variations between each primarily concern the numbers and types 
of outputs required by manufacturers of ancillary equipment. One 
of the range is being considered for a NATO supersonic bomber 
but further details could not be disclosed. 

Smiths are also in the light-weight autopilot field and Mr Frank 
King described the plans to make the Motorola M.4 under licence 
in the UK. This he considered an ideal autopilot for the growing 
executive aircraft market, in particular for the Beagle range. The 
autopilot can offer three axes control, plus manceuvre control, 
height lock, VOR and ILS coupling and the pleasant addition of 
yaw damping. 

Turning to Elliotts the theme of their display was “Automation 
from Take-off to Touch-down.” The equipment on display in both 
civil and military fields offered fully automatic flying and indeed 
the range of automated facilities offered to aviation covered every- 
thing from seat reservations to automatic landing. 

The divisional manager of Elliotts Transport Aircraft Control 
Division, Mr Ron Howard, described the completion of the develop- 
ment of the VC1O monitored duplicate system, which is basically 
designed to provide fault-survival capability. This is considered 
by Elliotts to provide the best practical solution to maintaining 
multiple autopilot systems in a satisfactory service state. 

Elliotts had on display the auto-changeover relay which per- 
forms the function of reliably switching out a failed system and 
engaging the second autopilot system instantaneously and without 
flight path disturbance. The unit is in fact a highly reliable relay 
with the sections associated with the two autopilots stringently 
separated. The relay contacts are magnetically operated and sealed 





Data Computer 





Left, the first illustration of the centralized air-data computer developed by Smiths Aviation Division for the de Havilland Trident. On the right is q 
close-up of the Elliott Brothers (London) auto-change unit for the duplicated autopilot systems of the VC/O; this unit is encased in a transparent resin 


ROUND THE STANDS... 


individually in glass tubes containing dry nitrogen. The striking 
feature of the assembly is that it is completely sealed in a trans- 
parent resin and so can be fully inspected without the need to dis- 
mantle the unit. 

The VC10 autopilot dual controller on show had obviously had 
the pleasing design attention of a modern industrial designer. The 
unit provides the facility for the engagement of both monitored 
autopilots at the same time, or independently, depending on crew 
choice. The autopilots are scheduled to be mutually exclusive in 
cruise but selection of the automatic landing sequence will bring 
both autopilots into play. The controller consists of three mano- 
metric lock facilities; Mach, IAS, and Height, plus post-engage- 
ment pitch datum adjustment. 

On the military aircraft side Elliotts had on display the pilot's 
controller for the Lightning Mk2, part of a flight control system 
now in full production, and a display of automatic throttle control 
which it is understood has already been designated for the Sea 
Vixen. Elliotts are still the only company in Western Europe 
designing and producing in quantity autopilots for supersonic 
aircraft. 

During a discussion Bill Alexander and Peter Hearne, two 
of the Elliott Guided Flight Group assistant general managers, 
postulated Elliotts’ forward thoughts on flight control. ‘i hey 
stated that the Verdan computer on show is indicative of the future 
integration of flight control and navigational systems into a central- 
ized digital flight-management system. Elliotts are placing great 
stress on the development of reliable components and micro- 
miniaturization and to this latter end have announced the establish- 
ment of a Micro-Electronics Laboratory to promote these concepts. 
Mr Alexander said that he believed we were entering the era when 
automatics are becoming the essential parts of the aerodynamic 
design of new aircraft and that electrical signalling will rapidly 
replace mechanical control runs. In order to provide the high 
orders of reliability required Elliotts are promoting integrated 
redundancy in each unit of a system, whilst of the future systems 
themselves they believe that in self-adaptive autopilots short term 
stability augmentation will still be analogue in form, whereas con- 
trol of autopilot gearing and other long term parameters will be 
digital. 

The overall impression of the displays on automatic flight control 
is one of positive, mature progress in probably the fastest-growing 
field of aviation development today. However, Flight’s correspon- 
dent was able to contribute himself to this progress by revealing to 
one, otherwise innocent, company that it made autopilots—accord- 
ing to the catalogue! 

Boulton Paul Aircraft announced at the show that they had designed 
and manufactured the powered flying controls for the Bristol 188, 
the design being evolved in association with Bristol Aircraft Ltd. 
On the Short Belfast Mr J. R. Padget of BPA also stated that they 


An edge-on view of the excellently styled pilots’ controller for the Elliott 

Brothers autopilot system of the VCIO. Behind the three manoeuvre and 

selector knobs may be seen the manometric lock switches for height, 
Mach and similar parameters 


are responsible for the design and aw of the “packaged” 
controls for the spoiler ny These units will have all-electric 
signalling and the “packaging” consists in fact of a safety concept 
in that each unit is independent of the others and therefore failure of 
one does not adversely affect the overall operation of the spoiler 
system. 

Dowty-Rotol had one of the most outstanding displays of 
the show in terms of the new equipment appearing for the first time. 
MrT. J. Head, Servo Group manager, described these new advances, 
probably the most interesting of which is an engine rotation jack. 
This unit has been specified for a new VTOL development in 
Germany and gives 100° of rotation to the engine. This arc of 
rotation will in fact be used to provide auto-stability to the aircraft 
in the VTOL phase of flight. It is a mechanical input servo actuator 
incorporating hydraulic system duplication, a stabilizing device on 
the mechanically controlled spool valves is operated by actuator 
differential pressures and adjustment of the device permits the 
loop gain to be modified for optimum performance. The dry weight 
of the unit is 40lb and it operates on a hydraulic-system pressure of 
3,0001b/sq in. 

Also on show for the first time was a control surface actuator 
operated by manual input. It contains hydraulic and mechanical 
locks for safety and two built-in pressure relief valves to safeguard 
the unit in event of an automatic cut-out failure. It operates at 
4,000 Ib/sq in, and has been selected for a new Indian aircraft pro- 
ject—doubtless the HF-24—+o facilitate the use of the all-moving 
tailplane and elevators. Adjustable gain control can be set on the 
unit to cover a particular aircraft’s characteristics. 

A servo actuator on display is destined for the same German 
aircraft as the engine rotation jack. It is an electrically signalled 
hydraulic unit suitable for differentially applying mechanical input 
signals to a powered control system. It can be used to inject a 
flutter cycle in flight and the incorporation of a Moog valve in the 
mechanical feed-back circuit obviates the need for a weighty feed- 
back amplifier and pick-off. Its dry weight is 6ib and it operates at 
3,000 Ib/sq in. 

The last two units of particular interest this year on Dowty’s 
stand were a control surface actuator where the actuators could 
either be part of or separated from the unit’s control box. Loop gain 
can be adjusted for optimum performance and the actuators also 
contain the earlier safety devices described for the other units. The 
authority of the electrical mode of operation is manually controlled 
via solenoid selector valves. The units are designated for a number 
of classified aircraft projects and should, because of their light 
weight, 19.3lb in combined dry form, and small size, be extremely 
valuable contributions to an aircraft designer’s fight against weight 
and space. 

The Hydraulics Division of Fairey Engi had on show a 
model of a safety system now in full production for the Westland 
Belvedere to cut out the effect of a seized hydraulic valve. The 
Belvedere has two hydraulic systems and so cannot overcome a 
faulty valve by isolating it as in the triple system used in the Trident. 
The system was described and demonstrated by Mr Frank Mattos, 
chief designer of the Hydraulics Division. It consists of the use of 
hydraulic system pressure to release the pilot's input linkage from 
the seized valve. This is done by lifting a poppet valve at a pre- 
selected breakout load well within the pilot’s stick force capacity. 
The lifting of the poppet results in an overbalanced hydraulic 
condition which “fires” the poppet out and which introduces 4 
backlash within which the good system can be operated. In operation 
the system proved smooth and immediate in reaction to the failure 
with a hardly noticeable increase in stick force to breakout. 

Hobson are actively engaged on the design studies for the 
BAC One-Eleven and Mr P. J. Maltby, Hobsons systems engineer, 
stated that these designs covered flap control gear, tailplane trim- 
jacks for the all-moving tail and artificial q-feel. Recirculating ball 
screw jacks are proposed for the flaps and tail of the type shown, 
and which first appeared last year. 

It is clear that the manufacturers of powered flying controls at 
this year’s show are in line with electronic designers seeking new 
ways to produce smaller power-packages. Built-in system 
redundancy is becoming more and more the accepted fact. 
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Vickers Vanguard 
(above) Vandervell Bushesare 
fitted to flap mechanisms. 


English Electric 
Lightning — 
Supersonic Aircraft 
(right) Vandervell Bushes are 
instalied in actuating mech- 
anisms for power assisted 
controls operating ailerons 


and tail plane. 


Armstrong Whitworth 


Argosy Type 

AW 650 Freight-Liner 
(below) Vandervell Bushes are 
fitted to pivot points on 


contro! mechanisms. 
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ROUND THE STANDS . 
Flight Instruments 


There was relatively little new in the way of flight instruments 
to be seen in the static display this year, although some new infor- 
mation was available concerning the principal lines of development. 

Smiths Aviation Division were able to report solid progress with 
PVD during the past year. KLM are now evaluating the system 
in one of their DC-8s with the dual considerations of retro-fitting 
their existing fleet, or a part of it, and specifying PVD for their 
future aircraft. At first, some difficulty was experienced in “opti- 
mizing the parameters,” but after a change of gearing the standard 
length of PVD indicator proved effective. KLM have now also 
asked for the flare-out director function to be added to their PVD 
and the necessary computers are to be delivered by Smiths next 
spring. Boeing are preparing to begin PVD evaluation flying in 
the 707 “dash 80” prototype very soon and US airlines are closely 
watching progress. Sud Aviation are to receive a PVD for a 
Caravelle this month. The RAF has begun a formal evaluation. 
BEA has for some time successfully used PVD indicators as vertical 
directors in their experimental Whirlwind helicopter. 

MoA and Rank Cintel both exhibited the Peep system of flight 
director and attitude symbols projected onto a gunsight reflector 
from a bright, miniature c.r.t. Development continues and early 
trials inan RAE Meteor are now to be followed by tests in Hawker’s 
demonstration Hunter 66A, G-APUX, which will be re-designated 
Mk 12 for the occasion. It is also announced that the Belfast 
will have Peep instrumentation as an addition to its Smiths Triplex 
automatic landing system. 

An extension of the use of small c.r.t. displays in the cockpit is 
the new central warning system based on a tri-colour c.r.t. on 
which any of a large series of warnings can be written in one of 
only three spaces, and in three colours denoting the degree of 
urgency. Normally, a separate sign has to be provided for each 
warning and some 20 or 30 may have to be accommodated on the 
instrument panel. The c.r.t. is 4in square and 10in deep and the 
related circuitry is transistorized. A storage facility also allows a 
warning not requiring immediate attention to be cancelled and 
re-shown at specific time intervals until the condition has been 
rectified. The system shown at Farnborough is proposed for a 
helicopter. 

Incidentally, Rank Cintel also exhibited the Vigil vertical gyro 
indicating instruments which they are to make under licence from 
Guidance Technology Inc in the US. The instruments can be of 
2in, 3in or Sin diameter, contain integral lighting and require no 
outside service, other than a source of power. 









RAE moving-map pictorial presentation with a Doppler controller. 
Ferranti are making the production model 
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Above, Ferranti Type 100 inertial platform with two Honeywell and 
one Kearfott floated gyros. Weight is 80Ib and run-up time 45min 


Left, simplified OR.946 roller-blind instrumentation in the Gnat trainer. 
The navigation display on the right is in the Tacan mode 





The RAF’s latest OR.946 roller-blind instrumentation, now being 


installed in an increasing number of Service aircraft, was to be 
seen in a simplified form, without tape indication of i.a.s. and 
Mach number, in the Gnat trainer. Among possible settings of the 
navigation display was one for data link by which flight commands 
can be fed from the ground by data link directly into the flight 
instruments. This would have obvious applications in intercepters. 

Ferranti showed their new Type 100 inertial navigation system, a 
medium-sized unit containing its own electronics and based on one 
licence-produced Kearfott floated integrating gyro and two English 
Electric-Honeywell GG.49D miniature floated gyros. Weight is 
80lb and spin-up time 45 min, 

Ferranti are “productionizing” the MoA moving-map display. 
-The topographical map is back-projected from 35mm film 
10ft of which will contain sufficient frames to cover all Europe. 
Frames are changed automatically when flying north or south, 
but manually east and west. The pilot carries a card giving a key to 
frame numbers. Rotation of the map for track stabilization is by 
swivelling a prism in the optical system without disturbing the main 
positioning machinery. MoA have used moving map with GEC’s 
Dexan digital navigator and Doppler. 

Superimposed on the coloured map picture are track cursor and 
desired heading and distance line, together with a present-position 
circle and compass bezel. The whole unit weighs 15lb and measures 
l4in x 7hin 16}in deep. It seems likely to be adopted for 
advanced military aircraft with complex navigation systems. 

Another navigation-integrated system is the Vinten four-camera 
pod which is likely to become a standard CF-104 and F-104G 
fitting and therefore the subject of a very large order. Called 
Vicom, the pack houses and provides for four Vinten 70mm recce 
cameras, each with additional optics through which figures repre- 
senting eastings and northings travelled from base and instan- 
taneous heading are printed beside each picture. The information 
is automatically derived from the PHI navigation computer fed 
by the F-104G’s Doppler inertial system. PHI is, of course, made 
by Computing Devices of Canada Ltd who also provide the camera 
setting and operating controls for Vicom. C.D.C. are Vinten’s 
Canadian agents. 

New to the master reference gyro field is the Bendix two-gyro 
stable platform which is to be made by S. G. Brown. The platform 
has two normal (non-floated) gyros of great accuracy and may be 
combined with a Bendix navigation computer. Sperry this year 
exhibited an actual twin-Rotorace reference gyro for which they 
expect to find a very considerable European market. 


Bendix two-gyro, three-axis stable platform for master refer- 
ence use. It is to be manufactured under licence by S. G. Brown 















The Handley Page H.P.115 looks extraordinary from a distance, and also 
repays a close study of its exterior. This is the only type of investiga- 
tion of which the results may at present be published 


|, pressure sensing; yaw and pitch meter vanes; 2, rudder pedal access; 3, pressure 
system drains access; 4, twin venturis ; 5, “One-off” Martin-Baker ejection seat: 6, canopy 
release handle; 7, battery and ground-test compartment; 8, dry-air charging point 
(3,300!b/sq in); 9, square-section underside; 10, air brakes; |1, refuelling point; 12, 











detachable leading edge for trial sections; | 3, fixed undercarriage; |4, jacking point; 15 
engine compartment cooling air; 16, camera to starboard wing; |7, fabric-covered rudder 
section; 18, fabric-covered elevons, tab-controiled ; 19, ballast at front and rear; 20, mass 
balance; 2/1, battery compartment; the inset detail shows the angled thrust line of the 
BSV.9 engine 


FARNBOROUGH SKETCH BOOK 


Adjustable passenger-service 
panels in the Avro 748 for Aero- 
lineas Argentinas 


Below, a cutaway view of one 
of the gun packs which may be 
carried by the Folland Gnat 
trainer; each houses a pair of 
0.5in Brownings: A. ammunition 
tanks; B, link chutes; C, gun- 
cocking access; D, gun access 


In the Handley Page Victor B.2 a problem was presented by the fact 

that a direct-vision panel must be incorporated in the acutely sloping 

windscreen (which virtually becomes the flight-deck roof). The solution 
is to employ a retractable deflector, as shown below 


Points of Interest noted by “Flight’’ Artists 








Never before seen in public, these are critical elements in the anti- 

submarine system carried by the Westland Wessex HAS./. Of American 

design, the “‘dunking”’ sonar head (A) is made in the UK by R. B. Pullin, 

while the Ryan Doppler (B) is bought from the US. C is the towing hook, 
used to good effect at Farnborough 


Below are two details of the Beagle A./09 Airedale. One of the two 

anti-collision beacons is mounted beneath the carburettor-intake (the 

ejector exhaust can also be seen in this sketch) ; and standard equipment 

includes a Safe Flight stall-warning blade, which moves forwards to 
operate the warning horn 
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Most of the items in the ; wi 
outdoor exhibition came F - 
under the general heading } 
of ground-support equipment j 


Ground Equipment 


A HANDSOME quartet of refuelling vehicles was shown by 
Zwicky, including the prototype “Kennet” hydrant dispenser 
for Shell-Mex & BP. The Mk 3 version of the Avon refueller, 
also for Shell-Mex & BP, this year features Zwicky’s Aquascan 
water-detection, and has a water separator filter. Dominating the 
outdoor display was an airport approach lighting tower, in gal- 
vanized slotted angle by Dexion. The company is producing more 
and more angle with a galvanized finish for outdoor structures. 
Round the base of the tower was typical Dexion racking as widely 
used for stores purposes. 

The full-scale cross-section of the civil Belfast, presented by 
Shorts (and referred to in last week’s issue), showed the ingenious 
two-deck passenger/cargo accommodation offered by this very 
big transport. Attracting attention to the Airtech display was a 
retracting aerial, on one of this company’s air-loadable containers, 
in this case housing a radio station. The company is now offering 
“Aircon” containers in a variety of materials, including plastic 
manufactured under licence arrangements with SPAIR of France. 
Airtech is also emphasizing its electronics products, and on show, 
exemplifying this aspect of the company’s work, was an airborne 
selector unit for controlling target aircraft. 

New from Blackburn Aircraft were adjustable side guidance rails 
on the air dropping platform, with roller conveyor, which was dis- 
played complete with pallet equipment and parachutes. Blackburn's 
work in this field is the result of first-hand experience with Beverley 
development. Attracting interest on Delaney Gallay’s stand was a 
fascinating display of the company’s “Vibrashock” equipment in 
action: two trays of ping-pong balls were vibrated on a table, 
those cushioned by a Vibrashock mounting being virtually motion- 
less. New from H.M.L. Engineering was a portable hydraulic test 
rig, known as the Minirig, with a flow of 1 gal/min at 1,200Ib/sq in. 
This can be carried"around by one man for quick hydraulic system 
checks that do not require a full-scale rig to be wheeled out to the 
aircraft. The Minirig is powered by a 1} h.p. petrol motor or 
alternatively by an electric motor. H.M.L. say that this unit, together 
with their Mk V mobile test rig, provides a complete hydraulic- 
testing system for a small airline. 

The Ministry of Aviation showed its rocket-launched free flight 
model (first shown at the RAE open day and a photograph of 
which was published in Flight for June 15). Dominating the MoA 
stand was the orange-and-white-striped propellant experimental 
rocket motor. The case was made by the spiral welding of high 
tensile steel strip by a process developed by Bristol Aerojet to 
MoA requirements. Units of this size are being used by the Rocket 
Propulsion Establishment at Westcott to study the problems 
associated with the burning of solid charges for ballistic missiles or 
space rockets. 

A completely new unit in the Houchin range of ground power 
units was the “Recti-Hy-Cy” brushless g.p.u., which provides for 
all electrical starting and servicing requirements. One has been 





sold to Aero Ground Services of Schiphol. Among the Lucas 
equipment in the outdoor exhibition was an interesting new paraffin 
wash unit, a handy rig designed for washing and drying components 
during dismantling and assembly. It is fitted with a hinged Perspex 
window and access by hand is possible through two ports sealed 
with rubber flaps which close around the wrists, thus protecting 
the operator from paraffin spray while he is cleaning the unit with 
the spray gun or drying it with the air gun. New from Rotax 
was an actuator test rig suitable for checking no fewer than 80 types 
of electric actuator of four different makes. It is in use with the 
Ministry of Aviation, and other units will be produced in the near 
future. Being emphasized by Microcell Ltd, and having attention 
drawn to it by an eye-catching fuselage cross-section with passenger 
seats installed, was the company’s new “Crestafoam” material for 
seats. This is a flexible microcellular polyether foam developed 
specifically for comfortable cushioning. Spurling Motor Bodies Ltd 
showed two of their “stairways to the airways”—one for British 
United, an extending passenger stairway integrally mounted on a 
Bedford van, and a towable extending stairway for BEA. A useful 
feature of the latter unit is that it can be adjusted to the height of any 
aircraft by turning a handle until the right number comes up in a 
“window” according to an aircraft index near the handle. 

British Oxygen were giving demonstrations of the way in which 
the lox 34 litre-system of the Gnat is refilled, and the company 
showed also its range of storage tanks and a gaseous-oxygen 
producing plant with a capacity of 1,000 cu ft/hr at 2,000Ib/sq in. 
Morfax showed their range of engine maintenance stands, and 
though it was not actually in the equipment park, the stand on 
which the Blue Streak was exhibited was also made by Morfax—a 
structure designed for the show, and which was stressed for possible 
high wind loads on the exhibit. For those who want to cut holes in 
concrete, for the insertion of such things as runway lights, Van 
Moppes were demonstrating their diamond drilling tools. 


Hydraulics 


WHILE 1961 cannot be said to be a particularly exciting hydraulic 
year, it has not been without its highlights. The ICI conference on 
silicone fluids in April (reported in Flight, May 4) was a pointer to 
one of the big changes that are likely to sweep through the entire 
hydraulics field—the application of DP47 (Silicodyne H) fluids to 
new systems for new aircraft. 

There are two main reasons for this, and the increased temperature 
range which silicones offer is not necessarily the most important. 
Though staggeringly expensive, DP 47 is possibly safer and certainly 
more easy to handle then the Skydrol fluid which is at long last 
becoming the industry’s standard for new line aircraft. It presents 
many problems in equipment design, but only at very high, and 
possibly at very low, temperatures; over the present ranges of 
hot and cold over which civil aircraft operate it is as good or better 
















Lockheed (Automotive Products) manufacture the nose leg for the de 
Havilland Trident, pictured here flanked by a main-leg stay 
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than anything yet developed. When provision does have to be made 
for extremes of heat and cold—and in military operations the 
temperature envelope is expanding all the time—-silicone fluids 
are suitable for —52°C cold to +250°C hot. This is an advance 
that makes the Achilles’ Heel of hydraulic development not the 
fluid but the seals which contain it. 

With this background in mind, pace-setters at Farnborough were 
two Buccaneer units shown by Electro Hydraulics on the Owen 
Group stand, placarded as being suitable for operation on DP47, 
Externally, there was no sign on either piece of equipment—one a 
wing-flap servo, the other an airbrake selector valve—of special 
development for compatibility with the new fluid; of stainless-steel 
pipes, welded connections and couplings, more-rigid-than-usual 
design there was no visible evidence. And as one jack bore the 
date stamp “1959” perhaps this was not to be expected. The 
working temperature range of these units is unexceptional, and they 
are in fact of quite standard design and equipped with normal 
butadiene acrylonitrile seals. The significance of their display was 
that they were the only units on show publicly to be associated with 
the new fluid, but that alone should be sufficient to justifiy their 
pride of place 

The year’s other major development is perhaps more of mechanical 
than strictly hydraulic interest. This Farnborough, the ball-screw 
jack was definitely in, replacing in many applications (undercarriage 
excepted) the piston jack which has previously been used. Behind 
this change is the argument that a central, duplicated hydraulic 
motor rotating high-sp2ed shafting coupling several ball-screw jacks 
provides better synchronization and greater integrity than individual 
hydraulic rams, however carefully the latter may be phased. 

For civil use, the safety advantages and close control of output 
displacement make the system attractive enough to outweigh the 
installation problems of rotating shafts; and the high-efficiency 
ball-screws, with their ratchet devices providing irreversibility, are a 
very different proposition to screw jacks with Acme threads. 
H. M. Hobson say that the “no-back” ratchet device on the Trident 
leading-edge jacks has a backlash of only 0.01 5in, quite insignificant 
in the positioning of a control surface. A similar jack is being 
developed for the Caravelle 8. 

This firm also showed a small worm-driven flap unit of substantial 
construction which again appears to be one of a number operated 
from a common shaft. The application is obviously military, and 
the body was machined from a block of titanium. 

Hydraulic power packs have been much in evidence lately. 
Hobson and their associated company Integral manufacture such 
units for the Handley Page Herald and for the Argosy. And, 
although not a new unit, the flap-motor unit for the latter aircraft 
has been developed to overcome an excessively high noise level 
which had previously led to a good deal of criticism. The trouble 
lay in the provision of a small stand-by hydraulic motor which 
functioned only in emergency, but rotated at about 12,000 r.p.m 


Left, Hobson screwjack for the Trident drooping leading edge. Right, the 
Integral hydraulic powerpack for the Herald and Argosy 
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on every occasion upon which the motor operated. Replacement 
of this by a second motor of the same size as the new unit, and 
rotating at only about 2,500 r.p.m., has effected a cure. 

Very new indeed was the hydraulic power pack for the , 
206 on the stand of Precision Products, a company which 
is obviously now closely associated with the industry’s new light 
aircraft enterprise. Prototypes or early production models of 
Beagle hydraulic equipment, all with light-alloy bodies machined 
from the solid, were shown alongside a similar range of parts— 
mainly for the nose and main undercarriage legs—of the D.H. 
Trident. Though presumably tightly limited on price, there was no 
evidence that any of the Beagle equipment was in any way less 
carefully built or finished than that for de Havilland’s twin jet. 
Apart from the familiar oleo legs, drag stays, uplocks and so on 
that comprise a typical undercarriage, Lockheed’s contribution to 
the Beagle includes main and nose undercarriage spring boxes 
designed to assist this free-failing design. 

All Beagle hydraulic equipment operates on DTD 585, and the 
same fluid will presumably be used in an undercarriage which 
Lockheed are developing for another new British light twin—the 
Halcyon. Lockheed had the only reference to this aircraft anywhere 
in the Exhibition, thus associating themselves uniquely and closely 
with light aircraft design in this country. Meanwhile, they continue 
to design hydraulic equipment for civil transports, the Trident 
equipment on display being the latest example of a long line of 
Lockheed undercarriages. On show were a nose-wheel strut, 
main undercarriage side stay, nose-door jack, undercarriage selector 
dump valve, and a nosewheel steering jack of hefty proportions, 

Another undercarriage designer with a development interest in 
nosewheel steering was the Dowty Group, who showed on a demon- 
stration rig some of the work that they have been doing on the 
electronic control of nosewheel steering. The display undercarriage 
steered through +35° and had an automatic centring facility over 
+87°. Mounted on a small control panel in front of the under- 
carriage leg was a control knob and pointer registering against a 
graduated scale, a sensitivity switch giving selection of coarse or 
fine control and a retraction lever with indicator lights—the last- 
named to demonstrate how centring occurs as the undercarriage is 
retracted. Response appeared to be good, and the electronics © 
required very modest in dimensions. 

Flying controls, a specialized branch of hydraulics engineering 
described in another section, cover most of the work currently 
being undertaken by Boulton Paul. The Wolverhampton firm re- ~ 
main firmly in the hydraulics business, however, and had on their © 
stand a piece of hardware that is used in launching Seacat. This was ~ 
an interesting exercise in combining the careful refinement of the 
Boulton Paul variable-displacement pump with a fairly simple 
hydraulic amplifier. This marriage of sophistication with simplicity 
should add up to a reliable and useful unit. 

Most British hydraulic engineers are now familiar with the Dowty 
two-stage, flow-control Moog valve, manufactured under licence from 
Moog Servo Controls Inc of the USA, but the virtues of this clever 
design were pressed home with a convincing demonstration of its 
good response characteristics. A signal from a tape recorder was 
passed through a DC servo amplifier to a Moog valve supplied with 
hydraulic power. In response to this signal, the valve controlled 
an actuator and thence sound from a loudspeaker; information on 
extension of the actuator being fed back into the DC servo amplifier. 
Quality of sound reproduction as controlled by the hydraulic 
valve was outstandingly good. Two types of Moog valve are now 
produced by Dowty, and they differ only in the diameter of the 4 
hydraulic port circle and the size of the second-stage sliding spool. 7 
The larger version has a greater maximum flow capacity, the smaller 
a high dynamic response. 

Other manufacturers had more generalized equipment on show, 
such as Mitchell Hydraulics general purpose jacks, Sperry’s Vickers 
Inc hydraulic motors and Avica’s swivel couplings. The last-named 
are used on the Bristol 188 and on the spoiler system of the VC10, 
where they pass fluid at 3,000Ib/sq in. Operating on Skydrol 500, 
they combine a long life with satisfactorily low torque values. 


Diagram of the Dowty-Moog servo valve with an audio (loudspeaker) 
output plus a feedback loop, demonstrating fidelity of output 
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ATC RADAR SIMULATOR 


for training air traffic control and other ground to air radar officers 


Redifon 4 Target simulator 
with Redifon Display Console 





Based on the latest electronic techniques for reliability and versatility. 


Incorporates completely new layout, suggested by many experienced 
instructors, for ease of operation and maintenance. 


Full range of optional extra features available, including : — 


Permanent echo generators. 
Automatic characteristics for given 
7 2: types of aircraft. 
Redifon Limited has manufactured Radar = ©: Extra targets or display units. 
Simulators since 1943 and now produces = May be linked to most makes of display 
He units and/or live radar. 
them on a large scale. Heightfinder or lock on simulation. 
si: e@ ECM facilities, all types. 

The ATC Radar Simulator follows the — : @ Track Recorders. 


succes fi : ari ade : 
successful Redifon Marine Radar Simulator THIS NEW SIMULATOR IS 


which was first to receive the Ministry of Ee SUITABLE FOR THE SIMPLEST 


Transport Certificate of Type Test. ss: LAYOUT OR FOR THE MOST 
Bes COMPREHENSIVE MILITARY 
REQUIREMENT, AND IS IN 
FULL PRODUCTION. 





Redifon are widely experienced in the manufacture of AIRBORNE INTERCEPTION AND 
BOMBING RADAR SIMULATORS * NAVAL TACTICAL TEACHERS * STORM 
WARNING AIRBORNE RADAR SIMULATORS . UNDERWATER WEAPON 
SIMULATORS * MARINE RADAR SIMULATORS * GUNNERY RADAR SIMULATORS 


— 





REDIFON LIMITED, FLIGHT SIMULATOR DIVISION, Gatwick Road, Crawley, Sussex, England. 


Telephone No: Crawley 28811 
A Manufacturing Company in the Rediffusion Group 
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These two photographs have been chosen to illustrate outstanding current 
practice in the fields of sheet-metal work and heavy machining. The 
latter is typified by the centre-section spar for the Gannet AEW.3 and 
centre-tailplane skin for the Trident, both of which would be viciously 
difficult to make on any machine other than the tape-controlled Fairey/ 
Ferranti. The stand of a little-known company was selected to show what 
beautiful airframe and engine components are now being produced in 
stainless steel, Nimonics and titanium alloys 


Right, turbine wheels for the Rover TP/90 turboprop are machined by 
Firth-Derihon, from a single blank forged in Nimonic 105 


Materials and Processes 


DISPERSED amongst the spacemen and electronic black boxes 
was a profusion of down-to-earth revelations of new materials and 
new methcds of production and inspection which amply repaid 
the diligent search needed to track them down. Some of the most 
prominent exhibits in this category—notably the impressive 
machined parts for the VC10 on the BAC stand, and those for the 
Trident and Gannet AEW.3 milled on the Fairey/Ferranti machine 
—are merely bigger and better examples of familiar techniques. 
This report concentrates upon things which are quite new. 

Probably the most noticeable trend in the field of raw-material 
supplies is the marked increase in interest in vacuum-melted steels. 
The physical properties of modern alloy steels are becoming so 
high that consistency of quality is increasingly vital if they are to 
be used to their limit. Melting in a vacuum ensures a completely 
homogeneous and inclusion-free material which enables specification 
requirements—particularly those of ductile and fatigue resistance— 
to be more accurately maintained. For research or production that 
requires small quantities of metal, a number of buckets containing 
the alloying elements can be placed in the vacuum chamber to feed 
the furnace. 

Although this approach to vacuum-melting is the ideal, the size 
of the installation becomes prohibitive when large masses of steel 
must be melted. An interesting alternative approach has been 
made by Firth Brown who have developed a consumable-arc 
method. This process is used for further refining of steels made 
by normal electric techniques. Ingots from 12in to 26in diameter, 
weighing from 1,120lb to 7 long tons, are available from this 
supplier. They are in demand for aircraft gas-turbine discs, special 
bearings and where similar exacting requirements must be met. 
Examples of such products were very much in evidence on the 
associated stand of Firth Derihon. 

Jessop-Saville’s new nickel-based alloys G74 and G84—which 

have improved creep rupture strength and oxidization resistance, 
and are therefore eminently suitable for turbine rotor blading—and 
the United Steel Co’s seven new alloy steels are all melted under 
vacuum conditions. Of the seven USC alloys, the Fox series 
HST.100, 120 and 140 are possibly the most outstanding. The 
u.t.s of HST.140 is 140 tons/sq in at room temperature, and is still 
137 tons/sq in at 690°C. 
_ An interesting material developed by the English Steel Corpora- 
tion is their D.50, a ni-cr-vanadium corrosion-resistant steel with 
a minimum u.t.s. of 100 tons/sq in. It is hardened not by normal 
heating and quenching methods, but by freezing to — 78°C. 
Distortion is thereby reduced. It is under active consideration for 
use as a material for undercarriage members. 

Apart from exhibits of the more sophisticated “new” metals, such 
as wrought beryllium and niobium, the ICI Metals Division showed 
an alloy-steel component for a Blackburn aircraft (Buccaneer ?) 
machined from a High-Duty Alloys forging. This was in Ex.013C, 
which has good room-temperature strength and creep resistance. 
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Even though other metals are coming into more widespread 
use, aluminium and its alloys will undoubtedly remain the major 
structural material for many years. To cope with demand for still 
larger sheets, a number of suppliers are installing new equipment. 
Alcan have recently brought into operation a 144in hot mill to 
complete their facilities—which include heat-treatment, stretching, 
sawing and ultrasonic inspection plant—for plate production to this 
size. At present this is the largest aluminium rolling mill in Europe, 
but an even larger four-high mill, capable of handling material up 
to 148in wide, should be in production at the works of James 
Booth Aluminium Ltd by the end of the year. 

The principal aluminium alloys in use for aircraft sheet-metal work 
have been BS.2 L.72, and its close-tolerance equivalent DTD. 
710A. Problems of stretch-lines and the “‘orange-peel” effect have 
always been present when these materials have been subjected to 
double-curvature stretch-forming. British Aluminium have pr o- 
duced their “U-quality” alloys, which give increased ductility and 






















This machined forging—for a Blackburn aeroplane which is certainly 

not the Beverley—starts as an obviously difficult forging in Ex013C, an 

alloy which has not previously been divulged ; the forgers were High Duty 
Alloys 
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The left-hand pod cowling for a Rolls-Royce Conway shows the sort of 
double-curvature component which can be stretched-formed in the new 
British Aluminium “U" quality sheet. No stress-lines could be discerned 


enable many parts to be made without intermediate solutionizing. 

Turning from materials to their manipulation, it was encouraging 
to see a number of developments in the fields of casting, forging and 
moulding. Most exhibits were excellent examples of existing tech- 
niques and metals, but both High Duty Alloys and Precision Forgings 
Ltd (formerly Garringtons) were showing cold forgings to extremely 
fine limits. J. Stone & Co (Chariton) had a shell moulding in L.124 
having channels with an extremely high depth-to-width ratio. 

Accles and Pollock have added a new precipitation-hardened 
stainless steel, FV520(S) to their already extensive range of tube 
materials. This is in the 80-ton u.t.s. range, and has an elongation 
of approximately 25 per cent. Apart from normal products, this 
firm displayed a special super-flexible tubing. Instead of the usual 
upright-and-inverted “U” section, this type is of figure-of-eight 
form. It is available in stainless or plain steels, and is suitable for 
all low-pressure applications. 

Probably two of the most intriguing exhibits for the production 
engineer appeared on adjacent stands. The butt-welding of tubing 
always presents difficult problems, especially if their diameters are 
small. The parts must often be aligned by hand, and welding takes 
place in a number of short runs, leaving uneven spread of metal 
and many potential crack-starters. These difficulties can be over- 
come by using the orbital welder developed by Palmer Aero Pro- 
ducts Ltd. Here the two tubes are held in special clamps, and a 
welding torch moves round their joint-face at a predetermined 
rate to produce a uniform weld. Apart from accuracy, exact 
repeatability is ensured by this means. 

Normal welding methods tend to heat considerable areas of the 
parts that are to be joined. This is kept to an absolute minimum by 
a new fusion process displayed by Sciaky. The edges of the metal 
are heated by bombarding them with electrons. The operation, 
which is carried out in a vacuum chamber, is very precise, and can 
be used on refractory or highly oxidizable metals. Among the 
many examples on display was a cap welded inside a tube. The 
material for each component was beryllium and an orbital weld 
had been successfully carried out on a total thickness of 0.05Sin. 

Among the many fasteners of different forms and materials that 
were on show this year were two wholly new devices. Insulgrip 
fasteners, exhibited by George Goodman Ltd, are available in two 
types, for square fixing or two-round-hole fixing. They can be 


This diagram clearly shows the basic principle of Sciaky electron-beam 
welding equipment, which is described on this page 
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inserted from one side of the part, are self-locking and, being made 
of nylon, are electrically insulating and re-usable. Where removable 
panels must be employed in a skin that carries shear, it can be a 
major problem to replace the part once it has been removed. 
Milson structural panel fasteners, manufactured by the Unbrako 
Socket Screw Co, permit misalignment of holes up to 0.060in, 
As the screw is inserted, the parts are drawn into line. 

Three new two-part sealant compounds are available from 
B. B. Chemical Co Ltd. The two Viton compounds are for use jn 
integral-tank areas, one for brushing on the mating faces, the other 
for a sealing bead along the edge of the joint. Since it contains no 
solvent, the third substance, a silicone-rubber, is more suitable for 
cabin sealing. All three will withstand temperatures of 250°C 

Plastics, both raw materials and products, continue to expand 
into further fields. Fothergill and Harvey showed new glass-fibre 
materials, pre-impregnated with both epoxy and polyester resins, 

A more advanced method of thermal and acoustic cabin insula- 
tion is being supplied by Fibreglass Ltd for the VCI1O. Special 
panels are in production, moulded to the curvature of the fuselage 
and sealed against moisture, which serve the additional function 
of air ducts. Current practice will be to hide this material by the 
furnishing trim panels, but both will later be made together. 

Further products involving the use of glass-fibre were displayed 
by Bristol A Plastics. A clever wax-core moulding tech- 
nique is used for the fluted C- and X-band radomes for the Britannia. 
Exceptional erosion resistance and radar response are claimed for 
these components. Bristol also make glass-fibre pipeline sections 
and unions, which display the good mechanical and chemical 
properties of this material and which will find many uses in industry, 

Slippery floors can be made safe by coating them with a special 
resin newly developed by Bakelite Ltd. This firm are the source of 
a wide range of materials for use in new Beagle aircraft, and are 
supplying Microcell Ltd with Warerite sheeting to face their plasti- 
cell-foamed p.v.c. for non-structural bulkheads. Warerite bonded 
to aluminium was also on display. 

Seals for use with the new Silcodyne and Skydrol hydraulic 
fluids were seen on the stands of Precision Rubbers and Dowty Seals, 
By selection from the various products available, temperatures ip 
the range — 60° to 200°C and — 60 to 150°C can be accommodated. 

A filler compound for rubbers that one feels must have many 
applications has been produced by Plessey. This can be added to 
any rubber-based material to make it electrically conducting. The 
de-icing of pitot-tubes, and R/F shorting across a door-seal are 
examples of where this principle could be used. 

Rubber is also used as a bonding medium between two alclad 
sheets to produce an interesting material known as Hycadamp. It is 
a product of Fireproof Tanks Ltd, and can be worked as though it 
were metal. It extends the fatigue life of structures which fail by 
vibration (for example, areas affected by jet efflux); it reduces the 
transmission of vibration, and can be used to control structural 
resonance. Although its shear strength is only 92.5 per cent of the 
same weight of alloy, its strength in bending is greater (115.7 
per cent). 

Rubberized hair, crimped in an entirely new manner, is employed 
by Hairlok as a freight-packaging substance. It is claimed that IIb 
of the new Texlite gives better protection than 2lb of ordinary 
rubberized hair. 

Knitted, crimped, rolled and compressed stainless-steel wire has 
been employed by Delaney Gallay as the absorption medium in 
their Vibrashock isolator mountings. 

Many new products were displayed on the stand of D. Napier 
& Son Ltd (not part of Napier Aero Engines Ltd). These included 
a number of applications for the Spraymat electrical de-icing system, 
probably the most difficult application being for the main-rotor 
blades of the Westland Wessex. The firm are also licensees for 
the manufacture of the Sierracote and Sierraglo processes. The 
former provides heating for aircraft windscreens and canopies of 
either glass or plastics. It can be curved after application without 
damage. Sierraglo is a process for illuminating instrument panels. 
By supplying current to the coating, the panel itself lights up in 
white, green, yellow or red, depending on the phosphor used. 
Napier also displayed Plexiglass 55, a processed acrylic sheet with 
greater toughness than is normal with such material. 

Equipment for the inspection both of raw material and finished 
parts was again much in evidence. Apart from showing an increased 
range of dividing tables, Optical Measuring Tools demonstrated 
their new 15in Universal Projector, with which component magni- 
fications of 10, 20, 50 and 100 times can be obtained. 

New developments in the fields of magnetic and penetrant flaw- 
detection inks were exhibited by Manchester Oil Refinery (Sales) Ltd, 
in particular for use in testing storage vessels. Also shown for the 
first time was the Italian Minispot X-ray flaw-detection machine 
which, though weighing only 68lb, is capable of detecting flaws in 
lin-thick steel or 4in-thick aluminium. ; 

An eddy-current and ultrasonic test rig for discovering flaws in 
tubing has been produced by Accles and Pollock. The part Is 
inserted in an open-ended block and any errors produce changes in 
the shape of the trace on a cathode-ray oscilloscope. 
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” Half the fun of flying is doing things in style. Airline operators know that. Passengers 
expect it and Airlines all over the world know that Microcell aircraft seats are built the 
way their passengers expect them to be. Comfortable, of course, but with built-in touches 
which make Microcell seats something special even by aircraft seating standards. 

Full data on the complete range—from the sumptuous Executive De Luxe to the comfort- 
on-a-budget “Travelite”’ ultra-lightweight seats — is available from the address below. 










MICROCELL LIMITED 
(A subsidiary of BTR Industries Limited) 


9 Kingsway London WC2 COVent Garden 1262 
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is fitted with Refrasil lightweight biankets. 


The P1127 
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horizonta 





er P1127 experimental VTOL aircraft 





s Bristol Siddeley Pegasus lift/thrust ducted fan 


ures movable jet nozzles for vertical or 


thrust. Note Refrasil blankets (Arrowed) 





SINCE THE EARLY DAYS Of jet aircraft, Refrasil has played a 
vital part in high temperature insulation. Today Refrasil is used 
in most experimental projects, including the Hawker P1127 VTOL 
aircraft, as well as the majority of British production engines 
and aircraft. Why? Because Refrasil blankets can withstand 
continuous temperatures of 1,000 C. Further, they are precision 
made to the specific needs of a development programme or other 
application. A prototype shop is an invaluable part of the Design, 
Technical, Advisory and Maintenance services operated by 
Darchem Engineering before and after sale. And, another pro- 
duction point: no aircraft programme has ever been held up for 
deliveries. Whenever you have an insulation problem consult 
Darchem Engineering. 
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Missiles 
and 
Space 


PERHAPS the most charitable thing that can be said about the 
United Kingdom’s accomplishments in the field of space research is 
that they are reminiscent of an iceberg; there is little to show on 
the surface, but a very great deal is going on underneath. At Farn- 
borough de Havilland’s Blue Streak stood like a silver cathedral 
in a shanty town. Beside it de Havilland Aircraft suggest that the 
future of this ballistic work-horse as a first-stage space booster is 
“virtually assured.” 

As discussed in the detailed description of Blue Streak published 
in Flight for August 17, propulsion is provided by a Rolls-Royce 
RZ.12 installation, comprising a pair of individually controlled 
RZ.2 engines operating on liquid oxygen and kerosine. Rolls-Royce 
were able to display a complete RZ.2 Mk 2 engine at Farnborough, 
the first time that any Rolls-Royce rocket engine has been publicly 
exhibited. The engine is rated at 137,000Ib thrust at sea level, and 
“current work will increase this to 150,000Ib.”’ After initial trials at 
the RPE at Westcott, development of the engine has been centred 
at Spadeadam, and already more than 400 static firings have been 
accomplished on complete engines. 

Two models of a possible European three-stage satellite launching 
vehicle, using Blue Streak as the first stage, were displayed in the 
exhibition hall, one by the Ministry of Aviation and one (with the 
vehicle mounted on its ground launcher) by Hawker Siddeley 
Aviation. Designs for possible communications and astronomical 
satellites, first shown in model form at the RAE Open Days earlier 
this year, were again illustrated on the Ministry of Aviation stand. 
_ Ofall Britain’s guided weapons, only Bloodhound 2 has succeeded 
in becoming accepted as standard armament in the service of 
a neutral foreign nation. Larger and more lethal than Bloodhound 
1, this new surface-to-air missile is at present in the development- 
firing stage, and the performance of the new AEI/Ferranti continu- 
Ous-wave guidance system is extremely encouraging. Bristol 
emphasize the “‘package deal” which they can offer, which matches 
the requirements of the most demanding customer and may have 
been instrumental in clinching the big deals with Sweden and 
Switzerland. 

Backed by the resources of HM Government and many hundreds 
of sub-contractors, the basic Bloodhound team comprises Bristol 
Aircraft, Bristol Siddeley Engines, Ferranti, AEI, Decca Radar, 
EMI (Electronics) and ML Aviation, with the first-named acting as 
weapon-system manager. The team can supply: missiles, launchers, 
target-illuminating radars, launcher-control posts, power supplies, 
handling equipment, servicing, communications, data handling, and 
tactical-control equipment; installation of all equipment, and com- 
missioning, including demonstration of integration of the system 
with tactical-control systems; maintenance and servicing equipment 
(integrated with the customer’s existing facilities); training of the 
customer’s personnel in operation and maintenance; technical and 
commercial studies to meet customer requirements; and the provi- 
sion of field-support teams. 

“The Army must have the best possible anti-aircraft protection. 
We believe that Thunderbird 2 answers this requirement better than 
any other system.” So said the Secretary of State for War last 
November 7. As is the case with Bloodhound 2, no data or illus- 
trations may yet be published, but it can be said that the principal 
advantages of this missile are: continuous-wave guidance, which 
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Left, the Bristol Aerojet flight test vehicle discussed on page 438 ; 
below, Royal Navy ratings load a Seacat quadruple launcher 


gives greater range, improved effectiveness against targets at very 
low and very high altitudes, and increased resistance to electronic 
countermeasures; and improvements in the fields of mobility and 
logistics, reflected in air-portability of the complete system, auto- 
matic operation, “self-contained capability of independent opera- 
tion,” greater speed into action, reduced numbers of personnel and 
vehicles and simplified storage, maintenance and repair. Thunder- 
bird 2’s development firing programme has been successfully 
completed, and acceptance trials are due to start in the near future. 

The forerunner, Thunderbird 1, has now been in service with the 
Royal Artillery for two and a half years. Its mobility and flexibility 
have been amply proved; regiments have been deployed in “many 
places in the United Kingdom and Europe” in all weathers by day 
and by night, and batteries are at present being deployed on un- 
prepared sites under true field conditions. During recent trials the 
Royal Artillery have achieved about 90 per cent success—a claim 
which probably refers to firings from the range at Ty Croes. 

A half-scale model of the first joint US/UK ionospheric satellite 
was displayed by British Aircraft Corporation, together with items of 
instrumentation for this satellite which have been designed and 
built by Bristol Aircraft Ltd. These units comprise an extra-high- 
tension generator, used in place of dry batteries to provide a stable 
supply of about 1,600 volts for proportional gas counter tubes; and 
the electronic section of an X-ray spectrometer. These were de- 
veloped for the space research group of University College, London, 
and the University of Leicester. 

The Ministry of Aviation space exhibit disclosed that the Skylark 
rocket “is now being used to test experiments in aid of the UK/US 
Scout satellite programme,” and that “‘nearly 40” Skylarks have 
now been fired at Woomera. 

It is generally agreed by almost every nation possessing an army 
that the greatest single weapon requirement is for a missile which 
can be used by infantry with complete effectiveness against any 
armoured vehicle. Vickers-Armstrongs’ Vigilant is widely accepted 
as seeming to be precisely what everyone is looking for; but it has 
now reached the most critical stage in its career, in which everything 
depends upon the willingness of British Aircraft Corporation to put 
every ounce of effort behind it, appreciating that the huge prizes 
which it could undoubtedly win will have to be striven for. Com- 
pared with its competitors—of which the French Entac is the most 
formidable — Vigilant is considerably more advanced in concept. 
Its inbuilt autopilot, aerodynamic design and other features make it 
far easier to control, greatly reduce the number of firings needed to 
acquire and retain proficiency, and enable it to be used at very large 
angles-off and against targets at very short range—with better 
accuracy at all ranges. It is up to BAC forcibly to demonstrate that 
these advantages more than compensate for a price-differential of at 
least 2 : 1. 

This could be done only if actual experience by a customer 
showed such a claim to be justified; and the British Army have 
already gained such experience. Vigilant has now completed its 
War Office infantry trials, the main purpose of which was to decide 
whether or not a wire-guided missile of this type is preferable to the 
several alternative types of possible anti-tank weapon. This has 
been established beyond any doubt; and, at the same time, Vigilant 
has gained for itself an almost universal acceptance as the best such 
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An air-to-air photograph of a 
Government Aircraft Factories/ 
Fairey Engineering Jindivik Mk 
102B target, during a recent 
mission from Lianbedr (the airfield 
which serves the requirements 
of the missile range at Aberporth) 


Briefly discussed in last week's 
issue, the Armstrong Whitworth 
Seasilug Mk | has now all-but ¥ 
completed its development pro- 
gramme and has shown itself to be 
an exceptionally accurate weapon. 
This yellow-painted example was 
displayed at Farnborough in com- 
pany with a more operational 
white-painted version fitted with 
its forward-mounted boost motors 


ROUND THE 
STANDS ... 


missile in the world. As the procuring agency, the Ministry of 
Aviation are this month starting a technical evaluation, which is 
being combined with tactical trials by the Royal Armoured Corps 
in which Vigilants will be deployed from Ferret scout cars. These 
trials are due to finish before the end of the year. On technical 
grounds there is no doubt about the outcome; the future of Vigilant 
depends upon economic factors, and upon the ability of its sponsors 
to grasp the huge prize which appears to be attainable. 

A high-altitude, solid-propellant rocket under develop- 
ment for the Meteorological Office was exhibited by Bristol Aerojet. 
This will measure wind, pressure and humidity data at heights up to 
200,000ft, carrying a nominal payload of 10lb excluding the nose- 
cone. The motor case may be made from helically welded 100-ton 
steel or glass-fibre; examples of both were on display. The rocket is 
7ft 6in long, weighs 81lb, and has a burn-out altitude of 48,000ft. 
Other data include: all-burnt weight, 31.5lb; maximum velocity, 
Mach 4.3; initial acceleration, 50g for 0.2sec; flight acceleration, 
12g;maximum; launch velocity, 300ft/sec. 


A range of examples of cases for solid-propellant 

rocket motors fabricated by the precision-welding of 

helically wrapped steel sheet. Such cases were 
mentioned on page 374 last week 


















A simple launcher has been designed for use with the Bristol 
Aerojet meteorological rocket, consisting basically of a 32ft long 
tube supported on a hinge and raised by a hydraulic strut, and 
lowered to a near-horizontal position for loading. The use of 
additional boost motors for take-off is envisaged. 

Also exhibited by Bristol Aerojet was a larger solid-propellant 
flight-test vehicle said to be typical of a range of such rocket vehicles 
developed for the Royal Aircraft Establishment and Rocket 
Propulsion Establishment. The instrumented payloads of these test 
vehicles are normally recovered after descent by parachute. 

Almost completely absent from the SBAC Show were the 
Tigercat and the Seacat 2, both of which are private ventures by 
Short Brothers & Harland. This was more than compensated for by 
the wealth of new material available on the present Seacat 1, which 
is becoming accepted by many navies as the only available weapon 
system for close-range defence against aircraft (or surface targets) of 
carriers, frigates and destroyers. Less than Sft in length, Seacat | 
has a boost/sustainer solid motor, command guidance and a large 
warhead with both contact and proximity fuzes. Particular features 
of the design are the ease with which it can be accommodated in 
existing ships—even quite small craft of down to a minimum of 
some 500 tons displacement—and the ability to be held at constant 
readiness and to maintain a relatively high rate of fire. Although 
the shipboard equipment can be integrated with British or foreign 
blind-fire directors, the installations now entering service with the 
Royal Navy, and subjected to arduous sea trials aboard HMS Decoy 
(a Daring-class destroyer), has the purely visual system first exhi- 
bited at Farnborough in 1960. The shipboard equipment (Blue 
Tallies) consists of a Mk 10 visual director, a radio transmitter, a 
quadruple Mk 20 launcher, a launch-control console, and a power 
and monitoring unit for missile testing. The missile is stored 
enclosed in a rigid glass-fibre canister supported inside a light 
tubular cage which can be hoisted and stacked. This cage also 
serves as the transport pallet, and a collapsible version is used for 
ship-to-ship transfer at sea. 

Manufactured by Rose Brothers (Gainsborough), the Mk 20 
launcher carries four missiles disposed around the transmitting 
aerial. The launcher automatically rotates and elevates its Seacats 
to follow the corrected bearing and elevation of the Mk 20 director 
up to the moment of firing. The four missiles can be loaded in less 
than three minutes, and are protected at sea by individual non- 
porous and hermetically sealed sheaths of rubberized plastics 
material through which the missile can be launched without ill 
effect. Seacat depot equipment (Red Tallies) comprises a number 
of test sets and auxiliary equipment, all of which were on display. 
The missile test stand simulates a launcher platform, and provides 
hydraulic and electrical supplies to the missile under test (a fixed 
hydraulic power unit is mounted adjacent to this stand in order to 
conserve the Seacat’s own oil supply). Close by is the overall test 
set, consisting of two modest cabinets which provide all the supplies, 
signals and instrumentation needed for checking out missiles before 
delivery to a ship. The missile itself was exhibited in considerably 
cut-away form (it had previously been seen “exploded” at the 
Paris Salon), and it was possible to examine the potted electronics 
package disposed between the big warhead and the four servos 
which drive the moving wings. 
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ROCKET BURN-OUT 






Operating sequence of 
the spectacular Martin- 
Baker rocket seat. A 
low-velocity (S5Oft/sec) 
gun is used. Existing 
seats can be retro-fitted 
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ONE of the most sensational items in the flying display was, of 

course, the “zero-zero” ejection demonstrations with the new 

Martin-Baker rocket seat from the back of a lorry. This technique 

was gallantly demonstrated live at Paris earlier this year by W. T. H. 

Hay, but even a dummy ejection is a rare and impressive spectacle. 

Martin-Baker released some information about the operation of 

this device, most important news being that the rocket can be 

retrofitted to existing seats. The ejection sequence itself is relatively 
little altered. The older and gentler two-tube, SOft/sec gun is fired 
in the normal way and the rocket fires for less than a second towards 
the end of the stroke of the gun. As the seat leaves the aircraft, two 
mechanical timing devices are triggered by static lines, the first of 
which fires the drogue gun one second after ejection. The seat is by 
then near the top of its 300ft trajectory, still upright, but the drogues 
flip it over, bottom up. Three-quarters of a second after the drogue 
gun fires, the separation sequence is initiated and the drogues 
extract the main parachute canopy in the normal way, the whole 
canopy deploying during the upward flight of the seat. By the time 
the whole assembly arcs over and begins to descend, the seat has 
departed upwards and the man is suspended under the main canopy. 

To keep the seat upright and avoid tumbling or deflection of the 
trajectory, the rocket must fire through the c.g. of the man-seat 
combination. The thrust-line of the rocket unit is therefore adjust- 
able and can be set to a number predetermined for each pilot on a 
special weighing scale. Each pilot has his number and sets the seat 
accordingly before take-off. 

Martin-Baker also exhibited the Mk 4MSA seat for the Buccaneer 
and a Mk HS for the McDonnell F4H Phantom. New this year is 
an explosive guillotine device for separating the automatics from 
the parachute if manual override is used. 

The Folland/G.Q. operating sequence for their Mk 4 ejection seat 
for the Gnat trainer is slightly different and G.Q. displayed the 
three-stage stabilization system. The man leaves the seat shortly 
after ejection and a 30in vane-type drogue is deployed to provide 
initial deceleration and positioning. The drogue has no rigging lines 
and contains in a central tube the canopy of the main stabilizer, 
which has a flying diameter of six feet. The small drogue is jettisoned 
after three seconds, allowing the stabilizer to deploy, and a baro- 
metric device then controls the release of the main stabilizer from 
the harness so that it can extract the main canopy. The seat- 
parachute combination is cleared for ground-level ejection at speeds 
down to 90kt. Manual override involves mechanical guillotining of 
connection between drogues and main canopy. This has been 
successfully tested in a live drop. Live ground-level ejections will 
be tried next year. A feature of the G.Q. harness is an apron round 
the man’s chest which streamlines his body, gives some blast pro- 
tection and prevents loose strap-ends from flailing. 

Partial-pressure suiting is already standard equipment for 
Lightning pilots and the crews of some V-bombers in the RAF. 
The latest version, displayed by Frankenstein, is the jerkin with 
Pressurized sleeves and gloves, the latter being also electrically 
heated in one instance. Anti-g trousers form part of the partial- 
Pressure system as well as performing their main function. Worn 
with the clothing on the dummy displayed was a Baxter, W: 

& Taylor partial-pressure helmet. Forming.an integral part of the 








Two views of the Baxter, Woodhouse & Taylor Windak full-pressure suit, showing the 
mobility of arms and head achieved. Note the ribbed harness and straps by which suit 
and helmet can be tensioned down, away from the head while the suit is inflated 


Personal and Safety Equipment 


suit were the flotation bags and inflation device of the Mae West; 
and the new Ultra 2A7 rescue beacon and battery were sewn onto 
the suit. 

MLL. Aviation showed three advanced helmets, one of which, they 
stated, had an RAF stores reference number and was standard 
equipment in service. This was the partial-pressure helmet with 
automatic visor, made in three basic sizes and then modified in 
stores to fit an individual pilot. The helmet shown was for “Spud” 
Murphy of Handley Page. The whole helmet can be quickly dis- 
carded after pulling a knob located near the right ear. A picture on 
the M.L. stand showed their new full-pressure helmet, about which 
no details could be given. Final exhibit was a new aircrew crash- 
helmet assembly incorporating a stout blast visor which would drop 
down to protect the upper portion of the man’s face under the g-load 
imposed by ejection. Beneath the blast visor was an independent 
sun visor. The plastics shell of the helmet, which appeared larger 
and stronger than the existing standard model, had been made by 
Helmets Ltd. 

Three companies are co-operating with the Institute of Aviation 
Medicine in the development of a standard full-pressure suit for the 
Services. Siebe Gorman were exhibiting a thick fabric suit with soft 
head-piece having a Melanite (sheet Terylene) face-piece which 
seemed to crumple happily as the head-piece was folded into the 
open position. The Melanite is flattened against the face by blast 
forces during ejection and forms a protective skin. The head-piece 
is large enough to allow the man to wear a standard protective 
helmet under it. Mobility at elbow, shoulder and knee is provided 
by tailored folds supported by webbing pulleys. Freedom of 
movement when the suit was inflated appeared remarkably good. 
Pressures of between 14 and 2 Ib/sq in seem to be standard and the 
relief valve on the left thigh of the suit can be adjusted to a chosen 
setting. It will then maintain the selected pressure regardless of the 
volume of air passing through the suit. The standard bale-out 
oxygen bottle can pressurize the suit effectively as the man ejects. 

A small number of these full-pressure suits are now being pro- 
duced, but both Frankenstein and Baxter, Woodhouse & Taylor 
exhibited their own versions. Frankenstein showed a dummy 
wearing a silvered version providing heat insulation and carrying a 
Normalair liquid-oxygen pack on his back. A moon-like background 
was formed from foamed plastic. Baxter, Woodhouse & Taylor 
showed their Windak suit and gave live demonstrations. This suit 
differs from the others in having sealed ball-bearing swivel-joints at 
shoulder, elbow and wrist. It is also provided with chest and 
waist harnesses of ribbed plastic to provide some support to the suit. 
The full-pressure helmet was tensioned down by a quick-adjusting 
harness running between the legs. With the suit inflated to 2$1b/sq 
in, the subject was able to reach the ejection handle above his head 
with apparent freedom. A ball-joint and flexible neck section allowed 
him surprising freedom to nod or rotate his head. The oxygen 
supply was applied at the back of the helmet, decreasing the bowing 
load on the head. The helmet visor had electric filament heaters 
to prevent misting. 

R.F.D. and Walter Kidde have now finalized their automatic 
one-man dinghy system by which the dinghy will inflate round the 
subject and float him clear of the water in some 30sec. The dinghy 
unfolds automatically out of its pack and is positioned by a small- 
bore tube which inflates and spreads the dinghy in the water 
underneath the man. Tests have shown that the system works 
effectively however the man is floating in the water. In one instance 
a test subject jumped into a swimming pool with a lighted cigarette 
in his mouth. His Mae West supported him until the dinghy lifted 
him clear of the water without his cigarette being extinguished. 
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Propulsion 


IN last week’s issue we reported upon most of the major new 
developments in gas turbines, and upon VTOL propulsion in 
particular. Yet there is at least as much to say about the develop- 
ment of powerplants for relatively low and very high flight speeds 
—namely, piston engines and rocket motors. In the former field 
the pre-eminent names are Alvis and Rolls-Royce, the latter 
company having undertaken to manufacture light horizontally 
opposed units designed by the US Continental Motors Corporation. 

Outwardly, there is seldom very much to report upon the aero- 
engine work of Alvis Ltd, and this year the only exhibit that could 
really be discussed in detail is a superbly sectioned Leonides 531. 
But behind the scenes both the single-row Leonides and the double- 
row Leonides Major continue to fulfil arduous requirements under 
every conceivable type of operating condition. Probably the most 
severe duty of all is the propulsion of ASW helicopters, in which 
very high powers must be sustained for hours at a time during 
dunking duties, with the helicopter hovering at 50ft or below. The 
salt-water environment, lack of forward speed and absence of 
substantial angular momentum in the output (so that any loss of 
power is likely to be very serious, if not catastrophic) are most 
difficult to match with the demands for extreme reliability and 
maximum overhaul life. 
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The diagram above suggests some of the possible ways in which existing 

Bristol Siddeley rocket chambers might be disposed in order to provide 

a wide range of powerplants with thrusts ranging from 50 up to !00,000Ib. 
Chamber hinge axes are indicated 


Bristol Siddeley’s diminutive PR.37 rocket 
engine, with an inset above illustrating its 
installation in the Jindivik: A, HTP input; 
B, kerosine input; C, nitrogen input; D, 
kerosine stop valve (non-electric): E, HTP 
jettison valve; F, HTP jettison pipe; G, HTP 
stop valve; H, mixture-ratio trimming valve; 
J, thrust chamber with inner and outer walls 
fabricated from steel sheet; K, HTP control 
valve; L, HTP feed to annular space between 
chamber walls 






In last week's issue the first details were given of the de Havilland 
Spartan | pre-packaged liquid rocket, developed under a technical 
agreement with Thiokol Chemical Corporation. The sketch above shows 
its simplicity: A, igniter; B, booster charge; C, pressurizing cartridge; 
D, burst band; E, fuel (amines); F, oxidant (nitric acid); H, area in 
which propellants mix and ignite hypergolically ; J, combustion chamber 


Principal helicopter engine is the Leonides Major 755, with a 
maximum continuous rating of 695 b.h.p. For the difficult ASW 
mission in the Royal Navy’s Whirlwind HAS.7 this engine is at 
present pulled every 300hr; elsewhere the same installation is 
currently overhauled on a 600hr basis. Whirlwinds powered by 
this engine are in wide service outside the UK, and both the 
helicopter and its powerplant are made abroad under licence. 

Alvis feel that the long-stroke Leonides 531 single-row engine 
has been sold with surprisingly little effort, particularly to both 
the Ministry of Aviation and existing owners of Twin Pioneer 
aircraft, for conversion of those machines originally built with the 
lower-powered Leonides 514. Overhaul life of the Mk 531 engine 
is at present of the order of 600hr. It is difficult for this to be 
rapidly extended, in view of the relatively low aircraft utilization; 
but it is anticipated that the ARB will not have to see very many 
units before the life can be increased at least to the levels reached 
by earlier Leonides. 

Incidentally, Alvis remain an entirely independent company, 
reflecting the character of their managing director. Rumours 
concerning possible take-overs or mergers have been prolific during 
the past year, but do not at present appear to have much founda- 
tion. Roughly 45 per cent of the firm’s business is aeronautical, 
and this includes substantial sub-contract production of high- 
precision machined parts for gas turbines by Rolls-Royce and 
Blackburn Engines. Most of the components are steel shafts and 
gears, but one contract covers all aluminium-alloy castings for the 
Blackburn Nimbus. 

The only other engine company suffering under the strains of 
ASW dunking is Napier Aero i td, whose Gazelle 161 is in 
full Royal Navy service as the powerplant of the Westland Wessex 
HAS.1. This engine has a one-hour rating of 1,430 s.h.p., and more 
powerful versions (described in Flight for August 31) are under 
development for later marks of the same helicopter. Discussions 
with Naval personnel at Farnborough leave a clear impression of 
preference for turbines, on the grounds of reduced in-flight vibration 
and aircrew fatigue; and to some extent it may be reasonable to 
hope that the newer powerplants may lead to a reduction in the 
number of failures of various airborne systems. 

Napier have had to take special precautions to fit the Wessex 
installation to the salt-water environment. It is not entirely 
fortuitous that the intake velocity of the Gazelle is relatively low, 
and this substantially reduces ingestion problems (not only of sea- 
water but also of sand and any other foreign material). As is 
generally the case with Napier gas turbines, the compressor rotor 
blades are of aluminium-bronze. This has good resistance to 
corrosion, but it is impossible to avoid progressive coating with 
salt and other matter, which is periodically removed by purging 
the engine with special cleaning fluid injected at the intake during 
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ring Delaney Gallay have now introduced 


a new and fully developed type of 
all-metal vibration control system, de- 
signed to protect delicate equipment 
from vibration and shock. 

These units are small, lightweight and 
accommodate both aerial and radial 
motion. They have a wide load tolerance 





Vibrashock Isolation units are available in standard 
sizes and types and data sheets can be supplied on 
request. We strongly recommend, however, that you 


should consult us at the earliest possible stage of your 


and a high damping effect. They require 
no adjustment or maintenance. 

The basic principle of Vibrashock 
Isolation can be applied in an endless 
variety of ways to protect virtually any 
piece of equipment however mounted. 
We are actively engaged in engineering 
systems for the aircraft industry and shall 
be glad both to tell you about our work 
and discuss your needs. 





project so that we can design a complete system for 
the equipment you wish to protect, since it is only 
in this way that maximum advantage can be taken of 


Vibrashock Isolation’s remarkable properties. 


Vulcan Works, Edgware Road, 
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NOW 
mre i 


ADDP 


A NEW FORCE IN ENVIRONMENTAL ENGINEERING 









Pye, one of the foremost names in British electronic engineering, has now consolidated the achievement of its subsidiary, 
W. Bryan Savage Ltd, and at the same time broadened the scope of its activities by bringing it into association with the great 
Ling Temco Vought Corporation of America to form a new Company, PYE-LING LIMITED. This organisation will 
produce a range of Vibration and Fatigue Testing equipment that will be unmatched throughout the world for compre- 
hensiveness and quality. The resources and experience of both the Pye Group and Ling will ensure that the British Aircraft 
Industry will have immediately available the precise equipment it requires for the proving of every type of component. 


PE) Ng 


VIBRATION ENGINEERS 





The Liquid Cooled Vibrator illustrated has a Thrust Rating of 30,000 Ib. and is the 
largest of a comprehensive range which starts at 25 Ib. 





PYE-LING LIMITED, 7-8 DALSTON GARDENS, STANMORE, MIDDLESEX 
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One of the first photographs to be released I 
of the Gamma 30/ rocket engine, three of j 
which are here seen being assembled by : 
Bristol Siddeley’s Rocket Division at Ansty. 
In the background is a Stentor, the small 
thrust chamber of which is employed in the 
new Gamma 30! 


ground-running. Special protection treatments are utilized on 
magnesium-alloy components, particularly fluoride anodizing, 
epoxy-resin impregnation and final coating with epoxy-based paints 
and clear epoxy resin. 

Today the British firm making the broadest effort in the field of 
liquid-propellant rocket propulsion is Bristol Siddeley Engines. 
For 15 years this company and its predecessor Armstrong Siddeley 
Motors have supported major programmes of research, develop- 
ment and production into all kinds of units burning a variety of 
propellant combinations, and having fixed or gimballed chambers 
and fixed or variable thrust. In recent years the work has been 
concentrated upon HTP/kerosine engines fed by turbopump, and 
these have found very important research and military production 
applications. 

Most advanced of the company’s engines is the Stentor power- 
plant for the Avro Blue Steel Mk | stand-off bomb for RAF 
Bomber Command. This aerodynamic-cruise vehicle can be 
released “within a circle several hundred miles in diameter, the 
centre of which is the target” and it thereafter flies ‘‘at altitudes and 
velocities which defy interception” (these statements have only just 
been cleared for pu»lication). For many months Stentor has been 
in quantity production at the company’s Rocket Division at 
Ansty, near Coventry, and it recently completed the MoA Type 
Approval Test (a confirmatory test for similar tests completed 
“over the previous few years’’). 

The large and small thrust chamters are both pump-fed with 
HTP and kerosine, which although having only modest specific 
impulse is considered an ideal combination for such a weapon (as 
discussed in Flight for June 1). After leaving the factory the engine 
is not fired again until the missile is on its way to the target. This 
demands extreme reliability, and flight experience to date indicates 
that such reliability has been achieved. Moreover, each Blue Steel 
is held at instant readiness with its tanks filled with propellants, 
which are drained and refilled once per month during stand-by. 

Bristol Siddeley are permitted to emphasize the precision with 
which the thrust and mixture-ratio of Stentor may be controlled. 
In order to reap the maximum reward from this outstanding 
powerplant, many of its components—obviously including the 



































smaller of the two thrust chambers—have teen used as a basis for 
an improved version of the Gamma engine which powers the Black 
Knight ballistic research vehicle. It will be recalled that the earlier 
Gamma 201 achieved an enviable record of reliability, all ten 
launchings of the Black Knight to date having been successful. 
The new engine, designated Gamma 301, employs four chambers 
each pivoted about a radial gimbal-axis; and, from its appearance, 
it seems to be the powerplant of the hypothetical second-stage 
satellite launcher which the RAE suggested could be mounted atop 
Blue Streak rather more than a year ago. Now, however, Gamma 
301 is matched to an “improved Black Knight,” and is accordingly 
in receipt of an MoA development contract. The engine is not 
only more precise in operation than Gamma 201 but also has a 
longer rated life, is simpler to prepare before firing and utilizes its 
propellants more efficiently. 

One of the smallest liquid-propellant rocket engines in the world 
is the PR.37, of which a Flight artist has prepared a sketch. 
Although its design has been carried out with a variety of applica- 
tions in mind, it has been sponsored by the MOA as a booster unit 
to enable the latest mark of Jindivik target to reach an altitude of 
65,000ft. In view of its application the PR.37 is at present tuned 
for operation at such altitudes, where it gives a thrust variable 
between 50lb and 170Ib. Propellants are HTP and kerosine, which 
are stored in identical pods attached close together beneath the 
wing. The fluids are expelled by spheres of gaseous nitrogen at high 
pressure, and the sketch shows the basic operation of the thrust 
chamber. The complete Jindivik installation weighs about 120Ib, 
not including 325lb of propellants. Since Jindivik is a pilotless 
target, means have had to be found for replacing components 
damaged during missions without extensive check firings; and 
another feature is the satisfactory cooling of the chamber at very 
low thrust levels. 

Although the engines themselves are well enough known, it is 
appropriate to comment upon the three light and executive power- 
plants of Continental design exhibited by Rolls-Royce Ltd. This 
is the first time Rolls-Royce Continental units have been displayed 
in Britain, and each was, of course, manufactured in Muskegon 
by the US firm. The first model to go into production at the Light 
Aircraft Engine Department at Crewe is the O200A flat-four, rated 
at 100 h.p. and used in a wide range of British and (particularly) 
European light aircraft. Tooling up is proceeding rapidly, and 
production examples should appear in something less than a year. 
From the viewpoint of size, the second engine to be displayed at 
Farnborough was the 145 h.p. O300C flat-six, with a swept volume 
of 4.9 litres and weight of 277lb. This engine is also fast approach- 
ing production, and the geared GO300C, rated at 175 h.p., is flying 
in a Beagle Airedale. Most powerful of the engines so far designated 
for production at Crewe is another flat-six, the direct-injection 
GIO470A. Rated at 310 h.p., this beautiful piece of machinery 
weighs only 455lb and will be matched with a 7ft 6in McCauley 
propeller (to te made under licence by Dowty-Rotol) as the power- 
plant of the production Beagle B.206. The prototype of this 
aircraft is at present flying with US-built 260 h.p. 10470D engines, 
with direct drive to 7ft propellers. Largest of the range likely to 
be built in Britain is the GTSIO520, rated at 390 h.p., chosen by 
Short Bros for the Skyvan 1. 


The three basic Bristol Siddeley rocket thrust chambers, which can be 
grouped as shown on the opposite page to meet thrust requirements 


from 50 to 100,000ib. The two largest chambers are used in the 
Stentor; the smaller of these is also employed in the Gamma 301, and 


the two miniature units are part of the PR.37 
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CONFERENCE 


Delegates from the US, Canada and the UK Meet at the Royal Aeronautical Society 


VEK 500 delegates from three aeronautical learned societies 

O have been attending the 196! conference at the Royal 

Aeronautical Society's new lecture theatre in London this 

* week. Participating for the first time, in common with America’s 

Institute of the Aerospace Sciences and the RAeS is the Canadian 
Aeronautical Institute. 

As a preliminary to the SBAC Show, which almost all the dele- 
gates attended, there was a reception on September 3, and some 
Flight photographs taken on that occasion appear in these pages. 
Last Monday the four-day technical session began and summaries 
of the 15 papers are given below; we hope to accord more detailed 
treatment to certain of these in future issues. 

Though not strictly a part of the conference, the 49th Wilbur 
Wright Memorial Lecture also took place, being given last Tuesday 
by Dr Abe Silverstein, Director of Space Flight Programs in the 
National Aeronautics and Space Administration. His subject was 
Researches in Space Flight Technology, and he showed how research 
methods evolved during over 50 years of manned flight have 
provided a foundation for rapid development of the new science. 
The lecture went on to review some of the current work on the 
aerodynamic propulsion, structural and environmental aspects of 
manned spaceflight. It is intended to report the paper in some 
detail in an early issue of Flight. 


Meteorological Measurements from the Tiros Satellites, by W. G. 
Stroup (Chief, Aeronomy and Meteorology Division, Manager 
Goddard Space Flight Center, NASA) Two Tiros (Television- 
Infra-Red Observation Satellite) satellites have yielded an enormous 
quantity of information on the distribution of clouds and electro- 
magnetic radiation over the surface of the Earth. The analysis and 
interpretation of the data are still in process. However, more than 
35,000 television pictures of the Earth have been scanned and, 
where possible, nephanalyses prepared. More than 750 orbits of 
Tiros II radiation data are being converted to digital tapes for 
computer use and to radiation maps for visual inspection and 
analysis. 

Both Tiros I, launched April 1, 1960,.and Tiros II, launched 
November 23, 1960, were placed in nearly circular orbits at 400 n.m. 
altitude with inclinations of roughly 48°. In both cases, the orbit 
period was approximately 99min. Tiros I, which contained two 
television camera systems, one wide angle covering roughly 750 by 
750 miles and a narrow angle covering roughly 70 by 70 miles, 
operated for 79 days, yielding 24,000 pictures, 16,000 of which were 
of sufficient quality and contained enough cloud information to be 
used for analyses. Square clouds associated with tornado activity, 
mountain clouds, desert features, the glinting of the sun on the sea, 
in addition to the unexpectedly large-scale organization of clouds, 
are all seen for the first time from satellite altitude. 

The Tiros II was distinguished from Tiros I by the addition of a 
radiation-detecting system which, using the spin of the satellite 
to produce the scan line, mapped out the distribution of radiation 
in 6.3 micron (water vapour) region, the 8 to 12 micron window, 
the 7 to 30 thermal region, and two visual channels, 0.55 to 0.75 
micron for comparison with the television, and the 0.2 to 6 micron 
(albedo) region. These data are acquired by the satellite in an 
independent data storage and telemetry system with some unique 
features and transmitted over an independent telemetry link. On 
the ground, the data are processed to produce digital magnetic 
tapes which can be handled by means of the IBM 7090 computer 
from which they can then be plotted out or printed out as desired 
for future analysis and study. 

The Tiros satellites have demonstrated the potential of this modern 
tool for the exploration of meteorology on a global scale. 


On the Attitude Control of Earth Satellites, by E.G. C. Burt (Head 
of Dynamic Analysis Division, Guided Weapons Department, Royal 
Aircraft Establishment, Farnborough) The paper discusses several 
possible methods for the attitude control of satellites, and dis- 
tinguishes between active, passive and semi-passive systems. Active 
control refers to the usual concept of an error-actuated, feedback 
control system, where the attitude error (or some function of it) is 
sensed explicitly, and used to control a torque-producing device. 
This method, of general applicability, presents no particular diffi- 
culty in the field of control theory; the real problems arise in the 
design of physical elements which must operate in a weightless, 
airless environment. 

For Earth-orientated satellites it oo pe possible to use passive 
or semi-passive methods, making use of a particular set of reference 
axes in which some of the torques acting on the vehicle (e.g., that 


due to the gravity gradient) have a stabilizing effect. Attitude con- 
trol is then achieved merely by dissipating energy, and no sensing 
elements or feedback loops are required. Energy is removed by 
damping the relative motion between two different parts of the 
satellite; the passive system relies on moments of inertia differences 
to induce the relative motion, while in the semi-passive method this 
is augmented by introducing additional gyroscopic effects. 

The possibilities of a fluid damping system are considered, 
and the semi-passive method is discussed in some detail. It is 
shown that, by suitably modifying the dynamic response, the effects 
of certain disturbing torques, such as that due to solar radiation 
pressure, can be greatly reduced. 

The passive and semi-passive methods appear to hold considerable 
promise, particularly for those missions where the need for relia- 
bility and longevity is paramount. 


Upper Atmosphere Experiments with Particular Reference to Black 
Knight and Skylark, by Pror Sir Harrie Massey (Quain Professor 
of Physics, University College, London) For some years now the 
solid-fuel-propelled rocket Skylark has been used to transport 
equipment to altitudes of up to 200km for the study of upper 
atmosphere properties. The rockets have been launched at Woomera 
ind the work has involved co-operation between British Universities 
(co-ordinated by the Royal Society), the Royal Aircraft Establish- 
ment and the Australian Weapons Research Establishment. An 
account will be given of some of the techniques used and the results 
obtained in a wide range of investigations. The value of high-alti- 
tude rockets, such as Black Knight, for testing equipment to be 
flown in satellites and for certain specific investigations will be 
discussed. 


Air Marshal Sir Owen Jones, RAeS president, and 
Dr H. Guyford Stever, IAS president 


Communications Satellites, by Dr GreorGe E. MUELLER (Vice- 
President for Space Systems Program Management), WILLIAM B. 
Hesenstreit (Director of Advanced Projects, Program and Planning 
and Development) and EuGENE R. SPANGLER (Staff Assistant in 
Space Systems Program Management, all of Space Technology 
Laboratories, Inc) The major decisions affecting the establish- 
ment of wideband communications systems using satellites are 
discussed from the point of view of the optimum use of available 
and nearly available hardware and techniques to satisfy the fore- 
casted requirements. Choices in the design of the communications 
relay system, in orbit selection, in temperature control, in ground- 
station design, and their bearing on each other, on cost, and on 
reliability are reviewed, and basic criteria are established. It is 
concluded that active relays in 24hr or 12hr circular orbits are likely 
to be the optimum choices. 


Ground Proximity Effects Associated with V/STOL Aircraft, by 
JouN P. CAMPBELL (Aerospace Technologist, NASA Langley 
Research Center) Various problems arising from operation of 
V/STOL aircraft close to the ground are discussed. All forms of 
ground proximity effects are covered, including effects of slipstream 
impingement and recirculation on the surface beneath the aircraft, 
on objecis around the take-off and landing area, and on the aircraft 
itself. The characteristics of the slipstream are first discussed, and 
it is shown that there is a rather rapid decay of slipstream velocity 
following the vertical impingement of the slipstream on the surface. 
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HOUR AGO 


26 MILES AWAY... 


1 hour ago these troops were at base camp a 
hundred and twenty five miles away. Now they 
are being dropped into the battle area from a 
Westland Scout, fully equipped and fresh for the 
tasks that lie ahead. 

Without refuelling, the helicopter can then return 
to base with any badly wounded personnel who 


need urgent hospital treatment. 
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These are only two of the roles in which the 
British Army can use the Westland Scout heli- 
copter when it shortly comes into service with 
them. 

A 5/6 seat general purpose machine the Scout 
is powered by a 970 s.h.p. Blackburn A129 free 
shaft turbine engine and is capable of speeds up 


to 126 m.p.h. with loads of 1500 lb. 
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Confidence .... 


Kidde safety equipment gives 
just this. 


Intensive practice, experience and pre- 
cision are all necessary to give a faultless 
performance which is vital in cases of emer- 
gency. All of these qualities are combined in 
the production of Kidde products which has 
made them the leading specialists in aircraft 


safety equipment. 


Shown below are just three examples taken from 
the wide range of established designs created by the 
Walter Kidde Company Limited. 


OMPANY LIMITED 
DDLE 


DLESEX Telephone VIKING 66171 
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The Cossor CRD 23 is an advanced display system 


. 


for the PPI presentation of air traffic control information. 


Refinements can be added to the simple basic 
equipment at any time to suit particular installations 


and changing requirements. The small range of 


supplementary units are in standard sizes and can be 


variously combined to cover a wide range of needs. 


The equipment is designed for simplicity of 
installation and for economy of such items as 
repeaters, amplifiers and cables. 


RADAR DISPLAY SYSTEM 





For full information about the many advantages 
of the CRD 23 system please write to:— 


COSSOR 


RADAR & ELECTRONICS LTD 


GOSOOD THE PINNACLES ELIZABETH WAY HARLOW ESSEX ENGLAND TEL: HARLOW 2686? 
a 
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Surface erosion is shown to be dependent on the dynamic pressure 
of the outward flow of air along the surface and the type of surface 
involved. Although research has indicated some pertinent factors 
involved in the problems of surface erosion and recirculation of 
debris, experience with higher-performance V/STOL aircraft under 
operational conditions is required to determine to what extent 
the utility of the aircraft will be compromised by these problems. 

It is shown that the tendency to slide or blow over objects around 
the take-off and landing area may actually be less for the higher 
performance types than for the helicopter because of the more 
rapid decay of the higher-velocity slipstreams and because of the 
thinner sheet of air flowing along the ground. 

The effect of the ground on the hovering lift of various V/STOL 
aircraft types is discussed, and it is shown that the ground effect 
can be favourable, adverse, or negligible, depending upon the 
particular geometry of the aircraft and the location of the slip- 
streams with respect to the airframe. Research so far has also 
indicated that slipstream recirculation can have pronounced effects 
on the handling qualities of V/STOL aircraft flying near the ground. 


Some Considerations in Selecting VTOL Propulsion Systems, by 
A. P. ApaMson and D. CocHRaN (General Electric Company, 
Flight Propulsion Laboratory Department) This paper presents a 
review of the engine characteristics which must be considered in 
selecting the best engine for a VTOL aeroplane. Most attention is 
devoted to jet-lift, turbofan lift, and tip-turbine fan-lift engines 
suitable for high-speed aeroplanes. Comparisons between noise, 
exhaust temperature, exhaust velocity, engine weight, engine 
volume, and engine frontal area are given. Engine-out safety, 
aircraft control power provisions, and take-off to cruise power 
matching are discussed. 


H. C. Luttman, CAI secretary, and C. H. E. Warren, 
head of General Supersonics Division, RAE Farnborough 


A second part of the paper presents test data from the General 
Electric-US Air Force-US Army-NASA lift fan and diverter valve 
research programme, including diverter valve performance, fan 
inlet performance, model pitch moment data, fan acceleration 
thrust, fan lift, fan speed variation, and representative fan-lifted 
aeroplane configurations. 


The Inverted Turbojet, by D. L. MorpeLt (Dean of the Faculty of 
Engineering), F. W. Eyre (Department of Mechanical Engineering) 
and A. V. SREENATH (Assistant Professor of the Department of 1.C. 
Engineering, Indian Institute of Science, Bangalore, and attached to 
the Mechanical Engineering Department), all of McGill University. 
The inverted turbojet, in which the usual sequence of components 
is changed to give the sequence intake-turbine-heat exchanger- 
compressor-combustion chamber-nozzle, has been analysed thermo- 
dynamically and its development problems and possible applications 
are discussed. 

It appears that this engine, alone among the pure air-breathing 
engines, can provide useful thrust from standstill to at least a 
Mach number of 6, possibly higher in due time. While not as good, 
at a given speed, as various other air-breathing engines, its per- 
formance potential at high speeds is in fact quite good, and it has a 
unique advantage in offering the possibility of giving tremendous 
shaft power, at hypersonic speeds, at very high thermal efficiency. 


Aerodynamic and Propulsion Considerations of Minimum-field 
Aircraft, by P. L. Sutciirre and V. K. Merrick (Hawker Siddeley 
Aviation Ltd) and A. R. Howe tt (National Gas Turbine Establish- 
ment) The main theme of the paper is a discussion of the broad 
aerodynamic and propulsion aspects of flight at the very low speeds 
that are necessary for performances within the meaning of “mini- 
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mum field.”” It opens with a proposal for a universal classification 
of airfield distance which could remove much of the ambiguity 
of many comparisons now made under the general heading of 
V/STOL. 

The paper is then divided into two parts: Part I discusses the 
possibility of generalizing the aerodynamic lift and drag require- 
ments for flight at very low speeds and the influence of thrust 
deflection in this regime. This is followed by an investigation of 
airfield performance in the minimum-field category. The compari- 
son between airfield performance requirements and the generalized 
aerodynamic requirements then leads to a relatively simple classi- 
fication of the aircraft characteristics required for various degrees 
of V/STOL performance. Part I concludes with a brief discussion 
of the implications of controllability on engine thrust requirements 
when direct or indirect engine thrust is used to augment the normal 
aerodynamic controls. 


Sir George Edwards, BAC executive director, and 
Robert L. Baer, P & W manager 


Part II deals with the turbofan and turbojet configurations likely 
to be used for V/STOL applications. Particular attention is paid 
to the all-important question of engine weight. Some consideration 
is given to the illustration penalties and to the provision of the higher 
installed thrusts that are required to cover hot and high control 
and other conditions. General aspects of the noise problem are 
dealt with. 


Transports of the Future—a Systems Approach, by GeorGeE C. 
Pritt and Haro_p Hoekstra (respectively, Director, Flight 
Standards Service, and Chief, Aeronautics Branch, Aviation Research 
and Development Service, Federal Aviation Agency) The super- 
sonic transport will probably be a part of the air transportation 
system of the next decade. A “system” approach similar to that 
used in the development of a weapons system is essential to ensure 
safety, reliability, and low operating costs. The characteristics 
of the supersonic transport must permit its blending into a mixed 
operation of subsonic passenger jets, cargo aircraft, and VTOL 
short-haul aircraft. The mistakes of the past must be studied 
and not repeated. 

It is suggested that the traditional concept of airworthiness be 
broadened into a new concept of “‘systemworthiness.”’ The super- 
sonic transport must be systemworthy, and’so must every other 
component of the system, if success is to be attained. 


Maj G. P. Bulman, late hon treasurer of RAeS, with 
Dr Wright 


In a systemworthiness concept, the sonic boom, airport noise, 
overall runway length and strength requirements, the air traffic 
system and other elements must be considered. Further, weather 
limitations must be completely overcome. The supersonic transport 
must be able to cope not only with the traditional enemies of icing 
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TRIPARTITE CONFERENCE... 


and turbulence and the new enemy, kinetic heating, but also must 
be able to operate without regard to ceiling and visual minima. 
The paper suggests that automatic take-off and landing are neces- 
sary to provide schedule reliability. 

Some of the problems and experiences encountered in the past 
in the introduction of new equipment into the aviation system are 
reviewed briefly and the present status of airports, the air traffic 
management system, and their probable future trends are outlined. 
Work on new developments such as automatic landing and anti- 
collision devices is described and some aspects of the present status 
of the supersonic transport, the Federal Aviation Agency develop- 
ment programme on the supersonic transport, and the status of 
airworthiness, operations, and maintenance standards are outlined. 


B. S. Shenstone, BEA chief engineer; Capt J. L. Prit- 
chard, late secretary of RAeS; and S. Paul johnston, 
director, IAS 


The Influence of Some Operational Problems on Supersonic Air 
Transport, by R. G. THorne (Senior Principal Scientific Officer in 
charge of the Human Engineering Division of the Mechanical 
Engineering Department, Royal Aircraft Establishment) Since the 
aircraft industry is now moving from the preliminary assessment 
phase to a more practical stage in the development of supersonic 
transport aircraft, it will have to define with more precision the 
operational restrictions likely to be met in regular airline service. 
This paper discusses some of the many operational problems that 
have emerged during the past five years. It refers to the economics 
of operational restrictions and discusses air traffic control and air- 
port problems. Noise aspects are touched on briefly. The implica- 
tions of passengers and crew comfort and safety are considered. 
Since in future the systems engineer will play a larger part in the 
definition of the basic aircraft characteristics, the choice of auxiliary 
power systems is briefly reviewed. 


The Supersonic Commercial Air Transport: Requirements and Prob- 
lems, by JoHN Stack (Assistant Director, Langley Research Center, 
NASA) The requirements for a supersonic commercial air 
transport are reviewed from the viewpoint of defining the research 
areas in which technical and scientific information is needed. 

Some recent work applicable to the solution of some of the tech- 
nical problems is discussed. Some of the further research considered 
necessary to the accomplishment of an economically satisfactory 
supersonic commercial transport is suggested. 


General Aspects of Supersonic Transport Aircraft, by A. E. Russet 
(Director and Chief Engineer, Bristol Aircraft Ltd) General 
problems involved in the development of supersonic transports 
have received the widespread attention of all major technical 
organizations connected with aeronautics. One of the most 
controversial issues has been whether such aircraft should be de- 
signed to operate at cruise speeds around M2 or around M3. The 
two conceptions differ radically in all major aspects. While the 
former poses many new and complex problems, the advance in 
techniques required can be regarded as a typical step in the history 
of aviation. The latter, however, mainly on account of the much 
greater rise in prevailing temperatures, demands novel departures 
from present civil practices in almost all features of the engine, 
airframe and its systems. 

The choice between the two speed regimes is a question of tech- 
nical judgment, and the issue of facing additional engineering 
risks and balancing these against small operational advantages. A 
brief outline is given of the basis for preferred alternative aero- 
dynamic arrangements. In particular, it is shown that the slender 
delta, while being the optimum shape for M2, is less suitable than 
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the canard delta for M3. The inherent temperature effects 
the choice of materials for the structure, thus emphasizing th 
dissimilarity of the two solutions. 

The design and development of the aircraft primary systems ap 
also strongly influenced by their relevant temperature conditions 
In particular, improved fuel qualities are likely to be n 
at the higher speed. The greater heat input into the aircraft alg 
reduces the relative effective use of the fuel as a heat sink 

The more onerous conditions and the greater demands on th 
systems lead to an increase in their complexity and installed weight 
by comparison with current designs. 

Finally, an attempt is made to estimate comparative aircraf 
selling prices and to assess the effect of this on operating costs 


Aerofoil Characteristics with a Sink Located in the Upper Surface 
including Comparison of Theory with Some Fan-in-Wing Exper. 
ments, by D. C. WurittLey and J. R. BIssELL (Avro Aircraft Lid) 
In recent years some consideration has been given to powered-lift 
systems in which air flow enters through the upper surface of the 
wing as, for example, for a VTOL fan-in-wing design. One problem 
common to such designs is the large nose-up moment associated 
with the fan-wing combination. Theoretical and experimental 
analyses are described which investigate the nature of this problem, 

Consideration is first given to a potential flow solution for a two. 
dimensional flat plate aerofoil with a line sink located in the upper 
surface. The effect of forward speed on the surface pressures is to 
reduce them ahead of the sink and to increase them by a correspond- 
ing amount behind the sink, such that the overall change in lift 
is zero, but a large nose-up moment is generated. Figures are given 
which suggest that the momentum flow which enters the surface 
has an effective moment arm of half the chord. 

Consideration is also given to the effect of finite slot width, 
effect of wing thickness and shape of surface pressure distributions, 

Influence of the inlet flow alone cannot be inferred directly 
from existing experimental results because it is not usual to have an 
inlet flow without a corresponding jet flow. Methods of analysis 
are described which enable the in-flow effects to be isolated from 
the jet effects. 

Experimental results are shown to agree quite well with theory. 
Some design implications of the large nose-up moment due to in- 
flow are also briefly discussed. 


E. A. Sperry, formerly vice-president and treasurer, 
Sperry Products Inc. and Dr T. P. Wright, Cornell 
Aeronautical Laboratory chairman 


Looking Ahead in V/STOL, by GeorGe S. ScHairer ( Vice-President, 
Research and Development, Boeing Company) This paper starts 
with a review of the propulsion and lifting characteristics of the 
various systems used on V/STOL aircraft. Fundamental limitations 
and growth possibilities are examined. The relationship between 
wings, power systems and stalling speed are presented and extended 
to cover take-off and landing distances. A comparison is made of 
the performance characteristics of several V/STOL types. The 
basic problems of V/STOL types are compared. The paper concludes 
with a forecast of future developments in V/STOL aircraft. 


Control of VTOL Aircraft, by J. J. Foopy (Short Bros & Harland 
Ltd) The principles involved in the control of VTOL aircraft 
in the transition speed range, i.e., below the speed at which airborne 
flight can be sustained, are outlined, bringing out the philosophy 
behind the multiple lane approach employed by Short Bros & 
Harland. The principles of the SC.1 system are fully described, 
including comments on its efficiency as an electrical signa 
system, and an account is given of flying experience up to the 
present time. Developments towards the goal of all-weather 
operation are described and comments made on further work that 
appears necessary to capitalize on the inherent safety of VTOL type 
landing in conditions of zero and poor visibility. 
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ent at Kitty Hawk, North Carolina, which com- 
eee first canened flight. The Wright brothers’ 
achievement, incidentally, is also commemorated in other 
ways—for instance by the annual Wilbur Wright Memorial 
Lecture, which (as noted on page 442) was held in 
London this week 


HOUGH the Russians would probably dispute the matter 

(and, indeed, have done so) most people agree that the 

first powered flight was made by the Wright brothers, at 
Kitty Hawk, North Carolina, on December 17, 1903. 

Yet, out of all the hundreds of thousands of men (and women) 
who have been interested in aviation since then, how many have 
actually made a pilgrimage to the birthplace of flight? Not very 
many! And, after twenty-five years of aviation interest, I too was 
among those who had never visited aviation’s Mecca. 

But recently I made a motor trip from Florida to Massachusetts, 
during which a gremlin kept jumping up and down on my shoulder 
and chattering excitedly about the obvious fact that it would not 
take very long to detour off the main north-south highway for a 
visit to Kitty Hawk. I had seen many a photograph of the chunky- 
looking tower atop Kill Devil Hill, but beyond that I could tell 
you nothing of the appearance and flavour of that Cradle of 
Aviation. The gremlin won the contest of wills. 

We turned off Highway US 17 at a small community bearing the 
name of Washington, North Carolina, and headed in a general 
north-easterly direction. Of course my gremlin had seen to it that 
I had not noticed some small mileage figures on the road map, and 
only after we had been a good distance along this detour did I chance 
—— that it was 150 miles to Manteo, beyond which lay Kitty 

awk! 

So we drove and drove, and drove some more, first through flat 
farming country with tumbledown, weatherbeaten, unpainted old 
houses and barns sitting lonesomely in vast fields. Then dry up- 
land ended and we found ourselves rolling along through desolate 
swamp country, with drainage canals running alongside the road 
for miles and nothing but tall dry grass and stark, dead cedars 
from horizon to horizon. 

Through the hamlets of New Holland, Engelhard and Manns 
Harbor we went, and finally, feeling like Balboa discovering the 
Pacific, we saw the light brown, muddy waters of Currituck Sound. 
You think of sea water as being blue, but not so with this nearly 
landlocked part of the Atlantic! A very long wooden bridge 
crosses over it and takes one to low-lying Roanoke Island, a 
marshy country inhabited mostly by commercial fishermen. 


Visiting Kitty Hawk 


































BY BOB WHITTIER 


Then you leave Roanoke over another wooden bridge and pre- 
sently are on a windswept and sandy sea-coast island almost 
completely covered with a hodge-podge of weatherbeaten and wide- 
porched old summer cottages, in between which have sprung up 
starkly modernistic newer ones in faded and monotonous blue and 
pink. Sidewalk food-vending stands completed the tawdry look. 
This was Manteo. Driving northwards on the single main road we 
could catch occasional glimpses of the whitecapped sea to the east, 
and to the north a rather prominent, moundlike hill on top of 
which a grey-white tower stood out against blue sky. You forget 
the mundane sights on each side of the road as you drive north 
on this coastal road. 

Why, you wonder more and more, did Orville and Wilbur Wright 
choose this utterly remote area for their glider experiments? 
Indeed, how could those two young men from the far-away Mid- 
west even know about such a place as this sixty years ago, when 
there were no automobiles , no paved highways and even no bridges 
over the wide sounds? The answer, of course, is in the history 
books; when they first began to experiment seriously with gliders 
in 1900 they felt that a locality characterized by steady strong 
winds would be desirable. Therefore they wrote to the United 
States Weather Bureau asking for suggestions. Of the several 
windy places mentioned by that agency, Kitty Hawk simply hap- 
pened to be nearest to their home in Dayton, Ohio—even though 
in those days it was even more inaccessible. The nearest railroad 
station was at Elizabeth City, many miles to the northwest across 
Albemarle Sound. Once a week a small sailing boat travelled to 
Kitty Hawk, then a hamlet consisting of just a score of widely 
scattered houses. Even today a swift motor trip across the lonely 
swamp country leaves one with a deep feeling that Kitty Hawk 
must have been the most improbable of all places in which to 
launch the air age! 

As the car drew closer to the hill we came to a road on the left 
of the north-south coastal highway. It runs in a westerly direction, 
and in a few minutes we were on a circular road which goes com- 
pletely around the base of Kill Devil Hill. A long, winding path 
ascends the east side of the hill, and we parked the car and 
made our way up it. As we reached the upper section we 















The Wright brothers’ living quarters at Kitty Hawk have been recon- 
structed in detail for posterity. Here is the interior 


VISITING KITTY HAWK... 


found ourselves on a large, star-shaped terrace paved with 
cobblestones. 

We stopped to look around. Half a mile or more to the east was 
the sea vista of white breakers at the edge of the broad and blue 
Atlantic. Along the coastline there stretches a long line of summer 
homes facing the highway. To the distant south and west are 
hills and sand dunes, together with stretches of landlocked water. 
To the north of the island lies a dim, wooded horizon. 

Then, looking north, we saw something that made us blink. 
Grey and lonely at the edge of a large field were two weather- 
beaten shacks, vaguely resembling airplane hangars. . Yes, the 
National Park Service has reconstructed in painstaking detail the 
original Wright camp of 1903! And nearby is anew museum build- 
ing. The Memorial Shaft has become so much the focal centre of this 
famous area that the general Press has concentrated on it—and 
so most aviation enthusiasts do not even realize how carefully the 
Birthplace of Flight has been preserved. 

And now, looking at the actual Memorial Shaft from its base, 
we see something that seldom shows up in panoramic photographs 
—a handsome metal door in the tower’s base. From a distance, 
and in photographs, the tower looks as if it might be made of 
solid granite. But it isn’t. It is hollow, and when we stepped 
through the door we found ourselves in a small but dignified lobby. 
A courteous Park Service attendant in olive-coloured uniform 
greets visitors and asks them to sign the guest register. Descrip- 
tive pamphlets are given to each visitor, and there are postcards 
and books on display. 

A spiral staircase winds up inside the shaft, so we started up. 
Everything inside the shaftway is painted a utilitarian silver. 
Half way up there is a rotunda, in the centre of which is a hand- 
some metal plaque showing the world and all the famous long- 
distance flights made from 1903 to 1928. It is quite amazing to be 
reminded of the great strides flying men made in twenty-five years; 
the map is almost completely criss-crossed by lines indicating the 
routes of many flights across continents and oceans. One’s feeling 
of respect for the pioneering airman’s courage and initiative 
deepens immensely. 

At the top of the stairs a small door opens onto a rather small 
observation balcony just below the beacon atop the sixty-foot 
tower. Before our eyes lay the northern slope of Kill Devil Hill, 
on which over 1,000 gliding flights were made prior to the develop- 
ment of the power-driven airplane. In 1903 nothing but a dune of 
shifting sand, the hill has been safely and permanently anchored 
by the planting of special grass and shrubs. Perhaps a third of a 
mile north of the tower huddle the two wooden sheds and, having 
taken in the view from the observation balcony, we were eager to 
see them at first hand. 

A winding road leads up to the reconstructed 1903 camp and at 
once you see something else which escapes attention in most 
photographs—a series of stones marking the actual site of the 
historic first flights of December 17, 1903. Set on a small earthen 
mound is one large boulder bearing a bronze tablet. From the edges 
of the mound project crude wooden rails, capped with strap iron. 
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This is the actual starting point of the first flights and as we looke 
at the rails we experienced a very real thrill, for we were star 
exactly where Orville and Wilbur Wright set up their “Flyer” 
catapulted it into the air. 

This boulder and its tablet were erected in 1929 by the Nag 
Aeronautic Association. And in a straight line marching ng 
from it are four numbered tablets showing where each of 
December 17 flights ended. The first is a scant 120ft from 
boulder, or about as far as a Piper Cub might bounce in a 
landing. The other three are 195, 200 and 852ft away and cor 
one that the frail biplane really accomplished the miracle of flight: 

Then we took a close look at the reconstructed sheds. @ 
closest to the boulder and starting track, is the hangar bui 
Long and narrow, its ends are hinged at the top so that they 
swing up and allow the aircraft to be pushed out of either end 
its launching carriage. Made of rough, weatherbeaten and ipn 
ularly-overlapped boards, the shed has a ground-level wog¢ 
floor. The roof is covered with tarpaper, and from its ridge 
projects a rod supporting a simple, vane-like wind direction 
cator. Iron hinges on the doors are rusty and, all-in-all, one se 
the kind of rustic and Spartan atmosphere in which great ing 
vidual accomplishments seem often to be born. ; 

Behind the hangar an iron water pump has been driven into 
ground. It reminds one that people lived and worked here, 
prepares one for the other building, marking the Wrights’ combi 
living quarters and workshop. At the southern end of this 
shed are simple, camp-like living quarters. A rough table at 
side holds a few books and papers. On the other side is a he 
stove fashioned from a carbide can, a kerosine stove of the g 
metal, mail-order type, and simple but neat shelves of com 
board for tableware and provisions. One’s eye wanders up to 
open rafters and the beds become apparent—they are nothing but 
hammocks made of pieces of old rug nailed between beams up near 
the roof boards! 

A short distance east of the wooden sheds is a new 
which is a combination museum and administration office. |t 
houses a duplicate of the 1902 glider and parts of the original 
biplane and its engine. A duplicate of the actual powered aircraft 
was under construction and was shortly due to join the display, 
along with an increasing quantity of photographs, original Wright 
tools and similar mementoes. The National Park Service hopes in 
time to be able to make a light-aircraft flight strip on some of th 
vacant land within the reservation, for the nearest airport at present 
is several miles south at Manteo. 

Well, that was it. We had a much better idea of the present-day 
appearance of aviation’s birthplace. Under the conscientiow 
guardianship of the National Park Service, Kill Devil Hill and th 
First Flight Grounds are being protected, preserved and improved 
It is a good thing, for obviously the whole historic area might have 
been built over with summer cottages and obliterated. 

Leaving Kitty Hawk, we drove a tedious 75 miles north-west to 
Norfolk, Va, crossing another long wooden bridge over Albemark 
Sound at one of its narrower points and traversing miles of flat, 
open farmland. Once again the remoteness and utter incongruity of 
Kitty Hawk as a work-site for a pair of unknown experimenten 
was impressed upon us. But we had seen tangible proof thi 
Orville and Wilbur Wright really did travel to that lonely seacoast 
hamlet to work their miracle! 


This ten-ton granite boulder, erected by the National Aeronauticd 
Association in 1928, marks the take-off point of the epoch-makin 
flights of December 17, 1903 
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SERVICE AVIATION 


Air Force, Naval and Army Flying News 


Air Chief Marshal Constantine 
AST week the Air Ministry announced 
the promotion of Air Marshal Sir 
Hugh Constantine, KBE, CBE, DSO, to 
Air Chief Marshal with effect from Sept- 
ember |. He is to be Commandant of the 
Imperial Defence College from September 
25 (Flight, June 8), having been AOC-in-C 
Flying Training Command since March 
1959. 

Air Chief Marshal Constantine served 
with Bomber Command throughout the 
war. One of his post-war appointments 
was that of Deputy Chief of Staff (Plans 
and Policy) at SHAPE for two years. 
Before going to SHAPE in 1956 he had been 
AOC No 25 Group, Flying Training 
Command. 


RAF VC10s 


ORDING of the official MoA an- 

nouncement about the VC1O order 
for the RAF said that “following a 
review of the Royal Air Force’s require- 
ments for strategic transport aircraft, 
it has been decided in principle to 
order five VCIO aircraft for use by 
RAF Transport Command. Discussions 
with a view to the placing of the contract 
are now taking place with the British Air- 
craft Corporation.” 

When Mr Geoffrey Rippon, the MoA 
Parliamentary Secretary, visited the SBAC 
Show on Tuesday last week, he said of the 
order: “I am delighted that this is going 
through. It is a very important decision on 
the part of the Government. It reflects our 
confidence in this aircraft.” 

Delivery of the VC10s for the Transport 
Command is expected about 1965; value of 
the order is in the region of £10m. The 
aircraft, it is understood, will be the 
standard version though with some differ- 
ences in cockpit layout. 


RN Wasps 

ASPS (P.531) helicopters are going into 

service with the Royal Navy, primarily 
in the anti-submarine weapon-carrying role. 
An order for these aircraft, designed by the 
Saunders-Roe division of Westland Air- 
craft, was announced last week; it has been 
placed by the MoA on behalf of the 
Admiralty. Wasps will be based on the 
flight decks of frigates equipped with long- 
range asdic; by their ability to attack sub- 
marines at greater ranges than hitherto, 
they will confer a significant improvement 
on the Fleet’s anti-submarine capability. 
They are also to be employed in a variety of 
subsidiary roles, including SAR and 
training. 


Benevolent Fund’s 21st 


N a letter calling for special support for 
the RAF Benevolent Fund in its 21st year, 
the chairman, Viscount Knollys, points out 
that this summer the Fund passed the £10m 


Four pilots at RAF 
Upwood who have 
been giving flying 
experience to ATC 
cadets at the station 
for summer camp 
during the past seven 
weeks. Left to right, 
Fg Off J. F. Larcombe 
of 35 Sqn; Fit Lt 
P. Butler, a Valiant 
tanker pilot at Mar- 
ham; Fit Lt L. W. 
Collingridge, of Up- 
wood; and Fit Lt 
W. A. Whiteford, of 
Brampton 
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Shape of things to come in RAF Transport 
Command: a model of the Vickers VCIO in 
the command's markings. An order for five 
of these aircraft for the RAF was announced 
last week. (See “RAF VCIOs,” this page) 


mark for all forms of assistance since its 
foundation in 1919. “Since the end of the 
war,” he says, “expenditure has averaged 
£580,000 a year and during the past 13 
years outgoings have outstripped money 
coming in by £472,331. That would be 
serious enough,” he adds, “if the job were 
almost done but, in fact, the testing time is 
still ahead—in the 1980s when the large 
body of those who served in 1939-45 and the 
widows will be facing problems of old age 
and perhaps for the first time will need help.” 

A concert is being held in London next 
month, attended by Queen Elizabeth the 
Queen Mother, in honour of the 2ist 
anniversary of the Battle of Britain. Vis- 
count Knollys says that though most of the 
people of Britain cannot join in these 
London musical celebrations, they can make 
1961 a splendid 21st birthday for the Fund by 
giving “birthday presents” — which, through 
the Fund, will go to those who most need it. 
“All contributions,” he says, “‘will be grate- 
fully acknowledged from the Fund's head- 
quarters, 67 Portland Place, London WI.” 


IN BRIEF 


The RAAF is to spend £370,000 on twenty- 
one new 2,500gal refuelling tankers. 

The new AOC-in-C Flying Training Com- 
mand, Air Marshal G. A. Walker, is to be 
among the guests at the RAF Flying College 
autumn ball on Friday, October 6. 

Three D.H. Doves ordered for the Royal 
Malayan Air Force were handed over at 
Hatfield on September 6. They left for their 
home base, Kuala Lumpur, under the com- 
mand of Gp Capt J. N. Stacey, who commands 
the Royal Malayan Air Force. 

The eighth 55 Sqn annual reunion is being 
held at the “Peacock,” 14 Maiden Lane, 
Covent Garden, London WC2, on Saturday, 
October 21, at 6.30 p.m. Tickets (7s 6d) and 
further details from the hon secretary, Ivor 
Calverley, 38 Pondfield Crescent, St Albans, 
Herts. 

Conventional time clocks are to be replaced 
at all major RAAF bases with direct-reading 
clocks, presenting the time in hours and 
minutes. The Minister for Air, Senator Harrie 
Wade, said this change would cost about 
£3,000. It was designed to streamline opera- 
tions of air traffic control, operating units and 
SAGW units. 

More than 4,000 soldiers and airmen are 
taking part this week in a land-air warfare 
exercise, code-named “Stagger,”’ on Salisbury 
Plain. RAF participation includes Hunters 
of 165 Wing, Beverleys from Abingdon, 
Hastings from Colerne, and Pioneers, Whirl- 
winds and a Belvedere from Odiham. The 
Army Air Corps is represented by helicopters 
and fixed-wing aircraft of 6 Flight, Middle 
Wallop. 
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The new pictures of the 
TY OE 1 88 Bristol Type 188 super- 
sonic research aircraft 


above, right and below show, respectively, ground- 
testing of the de Havilland Gyron Junior DGj./0 
reheated turbojets, installation of one of these units, 
and preparations for ground tests. The close-up shows 
the adjustable nozzles of development Gyron 
Juniors installed in a modified Gloster Javelin 
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Correspondence 


The Editor of “Flight” is not necessarily in agreement with the views 
expressed by correspondents in these columns. Names and addresses of 
writers, not for publication in detail, must in all cases accompany letters. 


Charging for Services 

OUR leading article, ““A new tax on the airlines” (August 10), 
Y contains a passage which deserves further comment. The 
airlines may well ask why they should pay for a Tiger Moth to be 
given a weather forecast, or helped with a flight plan; but, as you 
rightly point out, such a question would be an affront to the facts. 
However, now that the Government is at long last waking up to this 
question of aviation subsidy, there are certain vital aspects which 
must be borne in mind, for instance :— 

(1) If the private flyer will be required to pay his equal share of 
the cost of technical services, etc (and why not, indeed), then the 
Government will be bound to ensure that he has equal rights in 
the air and on the ground. This principle is one which successive 
governments have consistently refused to accept in the past. 

(2) If all air users are going to have to pay their fair share, 

then all air users are entitled to a say in how the pattern of develop- 
ment of civil aviation should take place. At the moment the pace 
is dictated by commercial airlines. They cannot be blamed for this, 
and they are able to introduce equipment almost regardless of the 
C uences on other air users, the technical services, let alone the 
poor devils who live around the airports. No one wants to hinder 
and progress may be dictated by trading or defence 
considerations—that’s another matter, but no single air user should 
be able to dominate the airspace; it’s not allowed at sea, nor on the 
roads. 
(3) Economic sanity in the air will be a welcome change for this 
country, but remember, this does not automatically mean total 
sanity. If airports are to pay their way together with technical 
services, it’s no use subsidizing aircraft development costs and 
constantly forcing new machinery into a market which cannot 
afford it. This will be particularly true of the private aviation 
market, whether it is termed private aviation, personal aviation, 
business aviation, general aviation, or anything else, and the move- 
ment will have to pay careful attention to any attempt to obtain 
subsidy unless its purpose has been made public. 

(4) As we know from the new Civil Aviation (Licensing) Act, 
someextraordinarily silly things can come out of revised government 
legislation; and now that they are in the mood to do something 
about airports and technical services the final result may not be 
anything like that expected by the aviation community. The Ministry 
of Aviation’s new regulations for non-scheduled aircraft at Heath- 
row point the way to how things might go, even in the hands of an 
independent airport authority, unless the private aviation movement 
— a coherent picture of basic rights for all to follow. The 
t ess user is at last recognized in a strange sort of way, but there 
is no joy for the pleasure or recreational aircraft. When one con- 
siders that the vast number of passengers using the airport are 
pleasure-seekers off on a binge, and “‘peak hours” are the holiday- 
makers’ hours, the appalling facts are apparent. If the implications 
were not so serious it would be funny, and it’s to no one’s credit 
that they have got away with it. What is there so special about the 
business user? We’re in that side of the movement but we are also 
the last to accept that the business user should be given preferential 
treatment over his pleasure or indeed commercial counterpart. 

These are just a few of the vital aspects which must be kept in 
mind while the new legislation is prepared and the old untangled. 
What is needed is a totally independent statutory authority, person 
or body of persons, charged with the sole task of upholding the 
rights of the individual in the air and entitled to question the acts 
of any authority, private concern, or the terms of any legislation, 
which appear to cut across the sanctity of those rights. This is 
not a matter which can be adequately dealt with by other means. 

Redhill Aerodrome, Surrey J. V. Hose, 

Director, Business Aviation Ltd. 


Flying Scale Models 


| READ with interest the letter about the flying scale-model 
Constellation in your issue of August 17. What is otherwise 
a fine model could have been even better with scale airscrews and 
unobtrusive positioning of the cylinder heads. 

My own model Avro 748, though by no means as good as the 
Constellation, has four-bladed props and cylinder heads inclined 
inwards towards the fuselage. I think this improves the appear- 
ance of the model and is not difficult to do. The engine position 
IS Merely a matter of design; and the props, in my own case, were 
made by lap-jointing a pair of commercial wooden ones. Due to 
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the small size of the full-size aircraft spinners the engine prop- 
nuts were discarded and fresh ones turned from Dural block. 

Looking back through my records I came across all my cal- 
culations, and readers may be interested in the work that went 
into the design side of the model. At the time I was employed 
in the wind tunnel department-of A. V. Roe & Co Ltd and had, 
in fact, taken part in tests on the 748, so I had available aero- 
dynamic data and extensive scale drawings. The calculations 
included plots of trimmed lift, drag and speed/lift curves for 
several possible all-up weights. Prop/engine characteristics were 
included and the calculations ended with the elevator angles 
required at touchdown, together with the take-off and maximum 
speeds. 

One of the greatest worries with a multi-engined control-line 
model is the possibility of in-swinging if the inside engine cuts 
first. The model incorporated several safeguards, including 
weight in the outer wing-tip and offset rudder and ailerons, both 
at pre-calculated angles. The weight came out at Slb and as far 
as we could measure the performance was that which had been 
calculated, i.e. :— 

Maximum speed 74ft/sec, angle of attack, 1.8° 
Touchdown speed .. . . . 38ft/sec, angle of attack, 12.5° 
Single-engined speed . . . 52ft/sec, angle of attack, 5.0° 

Hazel Grove, Cheshire M. A. HUNDLEBY 


Aeronautical Dogmatism 


EADING the letter from Kurt Kaye-Nein in your August 17 

issue (page 235), I was reminded of another example of a dog 

who loved flying. His owner was a Dutch military pilot flying a 

B-25 bomber in a Dutch bomber squadron operating from an air 
base near Darwin, Australia, during World War Two. 

This pilot took his dog, a terrier called “Stupid,”’ with him on all 
his missions—at least forty. “Stupid’’ was never nervous or afraid 
during bombing raids or air fights, but he always became very 
excited as soon as the aircraft came near to the runway in the final 
approach before landing. “Stupid’’ and his master both survived 
the war. 


The Hague, Netherlands K. AKKERMAN, 


Lt Col, RNAF 


M Maigret, Magician? 
NE of the more remarkable attributes of the M Maigret 
mentioned by your correspondent Mr Wilson in Flight for 
August 24 seems to be that of transferring from one aircraft to 
another in flight. On the journey in question he viewed the scenery 
through a circular window, the external shots were of a Viscount 
802 (suspect G-AOJA), while he disembarked from the elliptical 
doorway of a Viscount 701. Who is to blame, the cameraman, 
the producer or the publicity boys? 


Weybridge, Surrey PeTeR R. WHITE 


General V. M. Tkachey 


ECENTLY I received from the former C-in-C of the Russian 
Air Service, General V. M. Tkachev, CMG, DSO, etc, Ret, a 
letter in which he writes: “A squadron of RFC operated on the 
Russian front in 1917 in the region of Brshesany, near the village 
of Podgaitzy. The British pilots Smith, Abercromby (the name is 
not shown correctly) and Neville time and again strafed the enemy, 
flying in Sopwiths which were armed with Vickers machine-guns. 
I was eye-witness when once one of the above-mentioned British 
pilots took off from his aerodrome: at first he flew on the rear of our 
front gaining height, then he dived on a German kite-balloon which 
was near the sea in the vicinity of Brshesany. In pressing home his 
attack the British pilot shot in flames a Russian gas-holder which 
was located in the vicinity of this sea, in our rear. The pilot could 
not get out of his dive at this low altitude and was caught up in 
the trees . . . but fortunately without harm to himself. Both the 
enemy and our army had the ‘bubbles’ in the vicinity of this sea, 
and the British pilot had miscalculated. This British squadron 
competed with the First Fighter Group of Maj A. A. Kazakov, pDso, 
which was located in the neighbourhood.” 

Here is an extract from a Russian Army order in French: 
“Les pilotes de chasse britanniques Smith, Abercromby[?] and 
Neville sont de trés grande valeur, fait l'admiration des pilotes 
russes depuis ce an, ils participent volontaires pour toutes les missions 
les plus périlleux et particuli¢rement distingués au cours des 
opérations actuelles. .. .” 

Gen Tkachev is my aviation godfather. Probably he is the 
greatest of all reconnaissance flyers of World War One. In 1914, 
1915 and 1916 he three times “‘won’’ 200,000 men: (1) on August 12, 
1914, he rescued the Russian Fifth and Fourth Armies (the Russian 
south-western front), and 200,000 Russian soldiers got out of enemy 
encirclement. (2) During an air reconnaissance in the summer of 
1915 he discovered in the region of the south-west of Mitau, Latvia, 
a German motorized corps which aimed to force the Diina River. 
This corps was annihilated near Jakobstadt and the Russians took 
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200,000 prisoners. (3) On air reconnaissances in the region of 
Berestechko, Galicia,on June 19-27, 1916, he discovered that at the 
junction of the Eleventh and Eighth Armies a large German unit 
would encircle the left flank of the Russian Eighth Army. The 
Russian armies attacked this enemy unit and took 200,000 prisoners. 

For these air reconnaissances, Capt of Cossack Artillery V. M. 
Tkachev was awarded the St George Order (Fourth Class), was 
knighted, was given the very rare award of the Gold Sword of the 
Order of St George (usually reserved for high-ranking officers), was 
appointed CO of the Eleventh Air Wing, and in 1917 made C-in-C 
of the Russian Air Service. His Majesty King George V awarded 
him the CMG and DSO. He was promoted lieutenant-colonel, 
colonel and major-general. During the Civil War he was the C-in-C 
of the Russian Air Forces in South Russia. 

He emigrated to Yugoslavia where he was the editor of an avia- 
tion magazine; later he worked as a bookbinder. After the Second 
World War he was repatriated to his homeland, Kuban (he was a 
Kuban Cossack and a personal friend of the famous Capt P. N. 
Nesterov), and still lives as a pensioner in Krasnodar, Kuban. 
Recently he wrote a book about his fellow pilot Nesterov, Russian 
Eagle, and is now writing his war memoirs. 

Tartu, Estonia E. MEos 
[We have elected to publish this letter much as received, rather than 
risk misinterpretation of General Tkachev's letter.—Ed.] 


Winton Aerodrome 
AM writing as an old-timer to ask whether your readers can 
give any details of the old Winton Aerodrome outside Bourne- 
mouth, of 1917-18 and onward a bit. A Mr Winter from 
Grahame-White’s Hendon school was chief instructor. Later came 
a Mr Tollerfield, who worked during the last war at BAC Rodney 
Inspection. Manager at Winton, and I believe the owner, was 
Mr Etches. 

A few weeks ago one of your correspondents wrote regarding the 
Daily Mail 1911 Round Britain Race. The writer took part in 
this by trying to chase the Bristol aircraft with a converted French- 
built Charron taxi. The body was removed to form an open truck. 

Your founder, Mr Spooner, found me my first aircraft job with 
the late Capt Bertram Dickson. I had Mr Montague Napier’s per- 
mission to leave his company to join the British & Colonial Aero- 
plane Co. Mr Napier told me: “I think you have something, 
Solomon, in this aeroplane business”! 


18 Queen's Drive, Bristol 7 HAROLD SOLOMON 
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FORTHCOMING EVENTS 


Royal College of Advanced Technology, Salford: Course on 

Noise Measurement. 

Battle of Britain Week. 

German Aero Club: 2nd International Sporting Pilots’ Rally 

Baden-Baden. ? 

British Interplanetary Society: a.g.m. 

Kronfeld Club: “Italian Nationals,” by Philip Wills. 

International Grand Prix for Light Aircraft, Bourges 

Kronfeld Club: USAF Film Evening. 

12th International Astronautical Congress, Washington DC. 

BritIRE: ‘Methods Used for the Study of Vibration in Aero 

Engines,” by D. A. Drew. 

4 Kronfeld Club: Debate on “Gliding should be Government 
Subsidized.” 

5S International Airline Navigators Council: Pacific Regional 

Meeting, San Francisco. 

Aerodrome Owners Association 

Conference, Harrogate. 

Kronfeld Club: Annual Dinner and Dance. 

Genoa Rally. 

RAeS (Luton Branch): Film Evening. 

BritIRE (South Western Section): “General Introduction to 

Inertial Navigation,” by R. Colli , and “ Pp ts and 

Techniques Employed in Inertial Navigation Systems,” by E. 

Bristow. 

Kronfeld Club: USAF Film Evening. 

Guild of Air Pilots and Air Navigators: Lecture, “Stress and 

Human Performance,” by Air Cdre W. K. Stewart. 


Sept 11-15 


Sepe 
Sept 


11-17 
13-17 


Sepc is 
Sept 20 
Sept 23-24 
Sept 27 
Oct 27 
Oct 4 


(Leeds and Bradford): 








Aeronautical Inn-signs 


HAVE just returned from holiday and, catching up on my 

Flight reading, 1 enjoyed Leslie Hunt's article ““Local Flying,” 
in the issue of August 10. A couple of years ago I was delighted 
to see a small country pub at Desford in Leicestershire bearing 
the name “The Lancaster” and sporting a fine illustration of a 
“Lanc” on its sign. 


Attenborough, Notts N. Escort NortH 


CORRESPONDENCE IN BRIEF; 


Malcolm D. N. Fisher, of the Air-Britain Air Relics Research Group, 
writes to ask for information on the RAF history of the Mk 9 Spitfire 
NH238 which suffered damage to its port wing during the London- 
Cardiff Race early in June. He wauhd gunthestaty like to hear from 
anybody who served with the squadron to which this aircraft was issued, 
and anyone who prepared it prior to shipment to Belgium for service 
with the Belgian Air Force. Mr Fisher's address is 300 Coulsdon Road, 
Old Coulsdon, Surrey. 


THE INDUSTRY 


New Locking Compound 
OTH MOoA and ARB approval has been given to Loctite 
sealant, a new liquid polymer for the bonding of metal parts 
which has found wide application in the aviation industry, particu- 
larly for locking and sealing threaded fasteners against vibration. 
Listed among users, it is stated, are BEA, de Havilland, Blackburn 
Aircraft, Short Bros and the RAF. 

Loctite is a non-volatile thermosetting plastic with the property 
of conversion from a low-viscosity liquid to solid form in less 
than 1Smin when confined between closely fitting metal parts; it 
continues to gain strength to a fully hardened condition in eight 
to ten hours. No mixing or preparation is required, and the low 
viscosity permits penetration by capillary action even to pre- 
tightened assemblies. Once hardened, the sealant is resistant to 
chemicals, oils, fuels, water and most known solvents in a tem- 
perature range from —65°F to +350°F. A recent application has 
been on the retaining nuts and bolts of the “Dover sole” engine 
fairings on BEA Viscounts. 

A product of the American Sealants Co, USA, Loctite is mar- 
keted in the United Kingdom by Douglas Kane (Sealants) Ltd, 
243 Upper Street, London NI. 

Gp Capt Hamish Mahaddie, pso, prc, arc, AFRAes, 118 Mount 
Street, London W1, is aeronautical consultant to the company’s 
aviation division. 


IN BRIEF 


Mr D. H. Young, amimeche, Fats, has joined the staff of Hale, 
Hamilton (Valves) Ltd as general sales manager. 


Director of technical services at Metalastik Ltd, Mr G. F. Laurence 
has been appointed a deputy managing director of the company. 


B.S.T. Aeronautical Co Ltd are at 84 Alexandra Road, Farnborough, 
Hants, and not at 84 Farnborough Road as stated in our Ancillary 
Industry directory on August 31. 


Lloyd Instruments Ltd have acquired larger premises and their new 
address (to which the subsidiary company H. Millington is also moving) 
is Furrow Lane, Homerton High Street, London E9 (AMHerst 6578). 


Appointed director and general manager of Aircraft- Marine Products 
(Gt Britain) Ltd, Mr G. H. J. Munro joined the company in 1957 as 
sales manager, moving into general management early this year. 


Formerly director of research with Tube Investments Ltd, and before 
that chief superintendent of the rocket propulsion department at RAE 
Farnborough, Dr T. P. Hughes has become joint assistant managing 
director of B.B. Chemical Co Ltd. 


An international conference on The Metallurgy of Beryllium has been 
arranged by the Institute of Metals. It is being held in the assembly hall 
of the Royal Commonwealth Society, Craven Street, London WC2, 
from October 16 to 18. Full details may be obtained from the institute 
at 17 Belgrave Square, London SW1. 


Vactric Control Equipment Ltd have stated that at the time of the 
acquisition of their share capital by the News of the World Organization, 
mention was made that it was planned to expand the company’s 
facilities. “‘Substantial premises” have now been + -- at Garth 
Road, Morden, Surrey; top priority is to be given to the erection of a 
new block to house the development and applied research departments. 
As additional space becomes available the company will gradually 
concentrate all its activities into this area. 


Lord Baillieu, Australian-born president of the Dunlop Rubber Co 
and chairman of the English-speaking Union, has travelled well over @ 
million miles by air since he first took up flying fifty years ago. To mark 
this achievement a triple presentation was made recently to Lord and 
Lady Baillieu and to Miss L. E. Watson, his personal assistant (who has 
also completed a million flying miles), by Mr G. W. Armstrong, European 
director of United Airlines Inc. 


The Plessey Co Ltd have announced the appointment of Brigadier 
J. D. Haigh, ope, MA, Mtge, as general divisional manager of a group 
of divisions including the wiring and connectors division, capacitors 
and resistors division and Preformations Ltd. Brig ——_ who juined 
Plessey in 1958, was one of Britain’s early radar experts. Since February 
last year he has held the position of divisional manager at the Plessey 
capacitors and resistors division, Swindon. 


Mr J. D. Percy was recently made technical sales manager of Cossor 
Radar and Electronics Ltd. One of John Logie Baird's original band 
of assistants at the very start of television in 1928, he remained with 
Baird until the outbreak of the Second World War, during which he 
served with the Royal Navy and subsequently the Royal Canadian 
Navy. He joined Cossor (Canada) on leaving the RCN in 1955, trans 
ferring to Cossor Radar and Electronics at Harlow in 1958. 
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LIFT and THRUST from 
ONE ENGLNE—the 


revolutionary Pegasus turbofan 
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The new Bristol Siddeley Pegasus high-ratio turbofan 
represents a major engineering breakthrough in the field 
of aircraft propulsion. 

Because the Pegasus can be fitted with movable nozzles 
evenly disposed around the centre of gravity which give 
directional control to its total thrust, this remarkably 
versatile engine provides the airframe designer with @ 
single power source for all conditions of flight. 

VTOL, STOL and normal take-off capability in the same 


aircraft. Suitable for subsonic or supersonic applications. 


es 


z 


iy ReGim 





x, 


High by-pass ratio gives high thrust for low weight, 
low fuel consumption and low noise level. 

Conventional installation. Operational simplicity. Inde- 
pendent of all fixed ground installations. 

Problems of ground erosion, recirculation and ingestion 
of debris reduced to a minimum. 

The Bristol Siddeley Pegasus has already been selected 
for, and is now undergoing trials in the Hawker P 1127 
VTOL light strike aircraft and is supported by the Mutual 


Weapons Development Programme for NATO. 
& 


BRISTOL SIDDELEY ENGINES LIMITED TURBOJETS—TURBOFANS—TURBOPROPS—RAMJETS—ROCKET ENGINES—PISTON 


ENGINES—MARINE AND INDUSTRIAL GAS TUBINES—MARINE, RAIL AND INDUSTRIAL DIESEL ENGINES—PRECISION ENGINEERING PRODUCTS, 
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Protection at Altitude and Safety in Emergency 


NORMALAIR oxygen breathing equipment is fitted to all front line R.A.F. Aircraft and 


to those of seventeen Air Forces all over the World. 


The new Normalair seat mounted oxygen regulator system, integrated with the 
Normalair Emergency Oxygen Regulator, represents advanced design to improw 
performance and to simplify operation, installation and maintenance in high performance 
military aircraft: The Emergency Regulator not only provides for oxygen breathing 
on aircraft evacuation —it can also be used to regulate the oxygen supply to the crew 


members in cases of cockpit contamination or other flight emergencies. 


MORMALALE 


reo Vd &t ENGLAND 


EUROPE’S LARGEST AND MOST EXPERIENCED PRODUCERS OF 
AIRCRAFT CABIN AIR CONDITIONING SYSTEMS AND COMPONENTS 


NORMALAIR(CANADA) LTD., TORONTO NORMALAIR (AUSTRALIA) PTY. LTD., ESSENDEN, VICTORIA 
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LAS, Straight and Level’s com- 

plete report on the SBAC Dis- 
play was not ready in time for last 
week’s issue. I am sorry about this, 
but our air expert—Dr J. Nit—unfor- 
tunately succumbed to the hospitality 
for which Scruggs is so justly famous, 
and was found unconscious in a 
brochure cupboard on the company’s 
stand when last week’s issue was due 
to go to press. However, better late 
than never (as Scruggs always say). 


Attracting enthusiastic interest on the 
Fred Aviation Ltd stand [writes Dr 
Nit] was the prototype of the Fredonics 
Mk | Model 321 Enthusiasm Simulator, 
which will be available in time for 
delivery to visitors to next year’s show. 
Flight Falsies Ltd displayed a complete 
new range of their Simulated Customers, 
in “Falsi-Foam”’ flexible rubber. These 
high-precision reproductions are un- 
cannily lifelike, and typical models 
available for immediate delivery to 
other exhibitors, and which are repre- 
sentative of the most desirable sales 
prospects, included Venezuelan Air 
Force generals, Pan American vice- 
presidents, Canadian bush pilots, senior 
Ministry of Aviation officials, and How- 
ard Hughes. These imitation custo- 
mers can be most effectively displayed 
at the show posing for contract-signing 
photographs with the chairman, or 
having lunch, or chatting with the 
managing director outside the President's 
enclosure, etc, etc. 


A promising new range of products 
by Smashing Junket (Potters Bar) Ltd 
attracted keen interest from other 
exhibitors. In greatest demand were 
crates of realistic-looking empty cham- 
pagne bottles and half-eaten plastic 
grouse which, when positioned outside 
enclosures (reads the brochure) “never 
fail to impress visitors to neighbouring 
enclosures.” 

Finally, in the missile park was the 


This picture was pub- 
lished in “‘The Link,” 
magazine of the 
Canadian joint Air 
Training Centre, 
Rivers, Manitoba, 
with the caption: 
“Hampden bombers 
in line-astern forma- 
tion. Note the bend 
in the fuselage denot- 
ing its great flexi- 
bility.”” Any comments 
from former Hamp- 
den pilots, or members 
of Handley Page's 
structures dept? 


Crimson Leak, the Fred-Scruggs Group’s 
new surface-to-air missile designed to be 
fired from horseback by officers of the 
Household Cavalry riding side-saddle. 
Its guidance system consists of a 
miniaturized computer that can be 
easily accommodated under a standard 
bearskin, and a special gyro is designed 
to provide trajectory-correction if the 
horse rears suddenly at the moment of 
firing. The umbilical mast is disguised 
as a sword scabbard, and the erector- 
launcher elevator powerpack digitizer 
is completely concealed by _horse- 
brasses. “This latest manifestation of 
British creative design genius,” said Sir 
John Blackout-Jones at a press con- 
ference, “‘will appeal particularly to 
economy-minded governments who wish 
to get in on the missile age while retain- 
ing all the pomp and circumstance of 
past military glories. I need hardly tell 
you that the War Office is very inter- 
ested indeed.” 

Asked to comment, General Sir 
Jocelyn Flamethrower, KCB, DSO, MC, 
said: “Gad, sir! It is absolutely splendid! 
If only we’d had ’em at Balaclava.” 


@ Mr Myles Wyatt, chairman of 
British United Airways, writing in The 
Times Survey of British Aviation, says 


He can laugh, be- 
cause he is the great 
A. V. Roe himself, 
designer as well as 
pilot of this 1910 
triplane. Clearly, 
A. V. Roe the pilot was 
about to have a word 
with A. V. Roe the 
designer: no doubt 
each said, “I can 
explain everything.” 


that “it is open to debate, to say the 
least, whether these cosy arrangements 
[the corporations’ pooling agreements] 
are either in the best interests of 
British travellers or are the best means 
of earning the maximum amount of 
foreign currency.” 

Splendid straight-talking stuff. But 
does Mr Wyatt feel this way about his 
own pooling agreements with BOAC 
in Africa, and with BEA in the Mediter- 
ranean, out of which his airline has not 
been doing at all badly? 

It is no good saying that BUA were 
forced into these pools by a Ministerial 
shotgun: the Minister’s view, as re- 
corded in these columns, is that pooling 
is “a matter for the commercial judg- 
ment of the airlines.” 

Good fighting anti-pooling 
British United, but tu quoque. 


talk, 


@ You remember that recent joke 
about the recorded announcement to 
passengers in the first pilotless airliner, 
ending: “Ladies and gentleman, you 
have nothing to worry about . . . to worry 
about . . . to worry about.” If not, pass 
straight on to the next item—the 
remainder read on. 


Now I am wondering whether the 
Ferranti audio warning system, which 
feeds spoken warnings into the pilot’s 
earphones if something important fails, 
also has an announcement saying that 
the audio warning system itself has 
failed and that the pilot should expect 
no warnings. If Ferranti have solved 
the problem of making something 
announce that it has failed, after it has 
failed, they might provide the auto- 
matic-landing designers with a device 
which would feed into the cabin address 
system a message—which would have 
to be brief—like “‘Cheerio.” 


@ Farnborough customer: “Now can 
you give me a firm price for this equip- 
ment? Don’t tell me it will cost about 
£500 and then give me a bill for £600.” 
Company salesman: “Ah, I see you 
know our company.” 
ROGER BACON 
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Missiles and Spaceflight 


(continued from page 414) 


MILITARY SPACE-TRACK SYSTEM 


The newest addition to the warning facilities employed by North 
American Air Defense Command, Colorado Springs, is a satellite 
tracking system designated SPADATS (Space Detection and 
Tracking System). This system, which came into use on July 7, 
is based on a number of detection and computer centres, and a 
SPADATS control centre at Colorado Springs. At the control 
centre, satellite data are displayed on a main status board, and this 
information is conveyed to the NORAD combat operations centre 
by means of closed-circuit television. 

Observations made by the Ballistic Missile Early Warning System 
radars are passed to the SPADATS control centre by teletype line. 
Similarly, the USAF Space Track Research and Development unit 
at Hanscom Field, Massachusetts, relays information by teletype, 
and is connected to the control centre by telephone. The Hanscom 
Field information comes from satellite visual observations, tracking 
radars, and photographs taken by Baker-Nunn cameras. 

Other information is passed to Colorado Springs from the 
detection network, tracking and prediction centre and display 
system of the US Navy’s SPASUR (space surveillance) system; 


£5 
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Imperial Defence College students visiting the SPADATS operations room at 
Colorado Springs. Below, record of the Titov orbits, forecasts for 
which were obtained using a Philco 2000 computer 


-g) a USAF tracking station at Laredo, 
' Texas; NASA’s Goddard Space 
Flight Center, Greenbelt, Mary- 
land; the NASA Minitrack net- 
work; the Baker-Nunn cameras of 
the Smithsonian Astrophysical 
Laboratory; the Discoverer satellite 
centre at Sunnyvale, California; 
the Atlantic Missile Range at 
Patrick AFB and Cape Canaveral; 
the National Security Agency: and 
the Security Service Office of the 
USAF. 

“Within one to four years,” a 
NORAD Headquarters spokesman 
states, “it is expected _ that 
SPADATS will have to be 
equipped with the means to pro- 
vide warning of hostile activity in 
space; to determine the purpose 
and capability of unfriendly space 
objects; to provide space traffic 
control; to provide operational 
support to anti-satellite weapons 
when these weapons are devel- 
oped; and, as directed. to be able 
to provide support to US space 
and weapons activities. 


it ted 
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BRITISH CRANES FOR US MISSILES 


It is not generally known that at least one well-known British 
make of crane is widely used in the USA, both in missile manu- 
facturing plants and at launching sites. The company which makes 
this equipment is justifiably proud of its success in the face of 
nation-wide competition from the country which is recognized as 
the home of mechanical handling. 

A spokesman for Steels Engineering Products Ltd, designers and 
manufacturers of Coles cranes, and a subsidiary of Steel & Co 
Ltd, claimed to be the world’s largest crane-producing group, had 
this to say on the choice of this equipment for missile handling: 
“Coles cranes were selected primarily for their accuracy in handling; 
they can raise or lower a load fractions of an inch with a sensitivity 
of control unequalled by any other. Reliability was another impor- 
tant factor governing the choice. Coles diesel-electric power is 
always instantly available, and the many safety features automat- 
ically protect the operator and the enormously valuable load.” 
He quoted as an example of Coles precision the positioning of a 
missile below ground level with critical lateral accuracy. Already 
Coles truck cranes are working on the Titan I complexes, and self- 


Coles crane handling an IM-99A Bomarc area-defence missile at a 
USAF base on the Eastern seaboard 
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Airedale 


The BEAGLE Mark Bleven—Primarily™ 
a military A.O.P. but has many other uses. 
The BEAGLE Terrier—training/touring aeroplane 
seating two or three people. 
“The BEAGLE Airedale—a single engine, ‘Se: 
ight executive or club aircraft. 
: B17 —a single engine, aps 


The BEAGLEB .206—a four/seven seat” 
2 coh aircraft with twin engines. 


BRITISH EXECUTIVE AND GENERAL AVIATION umiteD 
Sceptre House, Regent Street, London, W.1. Regent 3101-5 
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WESTON Instrumental in aviation progress (Zuaeaaeetaeaeeres 


ing and indicating there are 
suitable Weston Instruments, 
Transmitters are available for 
low, medium and high pres. 
sures and are designed for ugg 
with a number of Weston 
indicators for fuel. oil, air and 
other applications. 
Temperature, Contro] 
Position, Instrument Landing 
Systems and Electrical Power 
ACCURATE PRESSURE INDICATION o tepeendeagpenemipng: 
Weston range of instruments, 
Illustrations show Model §123 
High Pressure Transmitter and 
Model S149 Indicator. 
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Tel: Bufield 3434 (6 limes) and 1242 (4 Vines) 

Grama: Sanwest, Enfield. Scottish Factory: Porn 

Glasgow, Renfrewshire. Port Glasgow {11 

Branches: London, CHAncery 4971 - Clase 
ENFIELD MIDDLESEX Newenstle, 26867 » Leeds 

Newcastle, 26867 veda 

Central 0230 - Wolverhampton, 2 

Birmingham, Midland 9118 - 

Bristol, 21781 - Southarmptor 





Auxiliary 
power for 
the R.A.F. 


ROVER GAS TURBINE POWER PLANTS 
now operational with the Vulcan ‘B’ series Bomber, 
provide compressed air for main engine starting, and 
electrical power for essential flight services. 


ROVER GAS TURBINE POWER PLANTS 
now in production for the Armstrong Whitworth Argosy 
Transport Aircraft, provide both ground and airborne 
electrical and hydraulic power. 


ROVER GAS TURBINE POWER PLANTS 
give reliable push-button starting at altitudes up to 45,000 
feet, and at temperatures from —26°C to +50°C. 


R O VE R The Rover 1S/60 airborne auriliary 
GAS TURBINES 
LIMITED 


ROVER GAS TURBINES LIMITED - METEOR WORKS LODE LANE - SOLIHULL WARWICKSHIRE - TEL: SHELDON 4242 - GRAMS : ROVERTURBO SOLIHULL 
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Missiles and Spaceflight... . 


eed seng. machines on the launching sites of the Bomarc A 
sq _ Others are operating in factories producing engines 
here arm for Bomarc and Minuteman. ; es 
rumentg, A feature of some of these cranes is the provision of a remote- 
ilable f control system, which provide supreme accuracy in positioning a 
; 7 missile. This method is used to control craning operations when 
zh preg. jowering an ICBM to its launching pad below ground. The remote- 
dl for use control console is a closed-loop servomechanism, connected by 
West shielded electrical cable to the crane’s superstructure and operated 
— by a man at the bottom of the silo where the load’s actual position 
. air and can best be observed. The compact control box has control switches 
duplicating those in the crane cab, and all operating functions can 
ontrol be controlled hundreds of feet away from the crane. 
Landing 


al Power 





“by the The Norwegian Foreign Ministry announced on September 5 that 
Norway did not intend to participate in the pocosees European space 
ruments, launch-vehicle development programme, although the country would 
wlel $128 like to send an observer to attend the forthcoming intergovernmental 
a meeting in London. 
‘itter and ; , . : : 
Mr Thomas F. Dixon, vice-president for research and engineering 
of Rocketdyne, is to succeed Maj-Gen Don R. Ostrander as Director 
of the National Aeronautics and Space Administration’s Office of 
Launch Vehicle Programs on September 18. Gen Ostrander is returning 
to the USAF as Vice-Commander of the Ballistic Systems Division, 
Air Force Systems Command. 


A $6.3m, six-month contract for the first-phase development of 
NERVA (nuclear engine for rocket vehicle application) has been 
awarded by NASA and the Atomic Energy Commission to Aerojet- 
General Corp. In addition, a subcontract has been negotiated between 
Aerojet and Westinghouse Electric Corp under which Westinghouse 
will be responsible for the nuclear portion of the work. NERVA is 2 
part of the Rover programme. Another US load for a Coles crane: Titan (first stage) 


ory THRUST FOR EUROPE’S SPACE PROGRAMME 


- lasgow, 
os 


FLOW STRAIGHTENER 
IN the report of propulsion developments aetitaiati / ‘ 
. 3 written at Farnborough it is stated on page ; 
ee ‘ae 441 of this issue that Bristol Siddeley = a ANG a, IGNITER FUEL FEED 
7 Engines Ltd are working in the field of : i 

rocket propulsion on a broader front than PRESSURE TAPPING 7 > f\ FUEL VALVE MOUNTING FLANG 
any other British company. But Rolls- \ ; 
Royce alone have experience of the size LOX VALVE 
of liquid-propellant engine necessary for meee 

large ballistic vehicles and _ spacecraft 
booster, their work being based upon INJECTOR PLATE—L 
original research and development under- 

taken by the Rocketdyne Division of 

North American Aviation, with whom a “ INET MANIFOLO 

technical agreement has been operative 

since 1955. SEALING RING 
ne at right — prepared by a 

olls-Royce artist to clarify the construc- , 

tion of the thrust chantbar of the RZ.2 ies sati: Ps 
engine, two of which power the de Havil- y, 
land Blue Streak. The complete engine CASES ES 
was exhibited at Farnborough last week- 
the first time it has been seen in public COMBUSTION SECTION (CONVERGENT) 
The future of the proposal to develop a / 
European launch vehicle using Blue Streak - 
as a first stage will be decided at an inter- OPERATING RAM PICK-UP POINT 
governmental meeting in London shortly. Sa 4 PL Hear sHigUD FLANGE 
West Germany has agreed in principle to mS L 
the proposals, and will make the third stage THRUST CHAMBER THROAT 
if the project goes ahead. France will 
develop the second stage. 

Rolls-Royce, managers of the Ministry 
of Aviation’s Rocket Test Establishment at 
Spadeadam, Cumberland, continue to 
prove the complete RZ.12 powerplant of 
the Blue Streak, consisting of two RZ.2 
engines installed independently. Each has 
a thrust chamber constructed from 312 
nickel tubes, shaped to form a convergent 
divergent nozzle when brazed and welded CHAMBER STIFFENING BANDS 
together and strengthened by welded 
bands to withstand the chamber internal 
Pressure when firing. The kerosine fuel 
circulates through the tubes (down to the 
rim of the nozzle and back to the head of 
the chamber) to keep the walls cool. 

Further details of firing trials are given on 
Page 437. 


iverpool, 


INJECTOR PLATE 


THROAT STIFFENING BAND 
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Private View 


BY P.P.O. 


the price you paid for it plus what it costs to fly, insure, 

hangar, and maintain, minus what you get for it when you 
sell it. If you divide the resultant sum of money by the number of 
hours flown, you clearly get an hourly cost. I have a feeling that, 
by this way of reckoning, the hourly costs of some aircraft will 
come out rather different from those given in the manufacturers’ 
catalogues. 

In the sailing world, it is quite common for young men to get 
their sailing for nothing by buying old boats in bad condition, 
working hard on them, sailing them in races, and eventually selling 
them for a lot more than they cost. 

My first aeroplane [ bought off a scrap heap for £50 and nearly 
sold it for £300, but that was before the days of the ARB, and I didn’t 
actually sell it because, while the deal was being negotiated, I hit the 
top of a fence in a forced landing, which didn’t improve the sales 
value of the aircraft. You can’t do that sort of thing nowadays. By 
the time you have got your C of A, so many months will have gone 
by and so much money will have been spent that both your bank 
balance and your enthusiasm will have disappeared. ~ 

Second-hand aeroplanes should maintain a pretty good sales 
value but it is certain to vary from one make to another, so before 
you do decide on your mount, do a bit of calculating and check up 
on second-hand prices. Aeroplanes are subject to the laws of supply 
and demand like everything else and, if there is likely to be a lot of 
used aeroplanes of any particular make on the market, it is certain 
that their second-hand value will be lower than that of another kind 
which may not be so easy to find. 

On the question of utilization, calculate carefully how many 
hours’ flying you are likely to do in a year. With these figures in 
mind, and a fair idea of what you may get for your aircraft if you 
should want to sell it after a few years, you will be in a good position 
to make your final choice a wise one. 

* * * 

Everybody seemed to enjoy the King’s Cup race meeting at 
Coventry earlier this summer, in spite of the weather. There is a 
friendly, sporting atmosphere among air racing pilots which makes 
taking part in these races something which you remember with 
pleasure all the rest of the year. We all hope that other big cities 
will follow the example of Bristol, Cardiff and Coventry, and pro- 
mote an air race as part of their annual air day. 

if you are thinking of having a go at racing, please take every 
opportunity you can of practising racing turns. The great enemy of 
safety in air racing is the climbing turn, which is very easy to do 
when your craft is going at full speed. The reason it is so dangerous 
is this: on approaching the turning point you are naturally looking 
down and, if someone is coming up behind you and turning at the 
same time, the chances are that as he banks you will be out of sight 
under his left wing. If you climb, therefore, the two of you may 
collide without either seeing the other. 3 ‘i 

Courses are best arranged with four turning points, all (if possible) 
in sight of the spectators, and all legs roughly at right angles. 
Courses nzed not be too long, and you can have plenty of aeroplanes 
competing together if they vary slightly in speed. 

I was sorry at Coventry for those pilots who had entered for the 
Cardiff races but had failed to qualify for the King’s Cup. They had 
nothing to do, and one wonders if it might not be possible to run a 
sort of consolation race for them at Coventry on the lines of the 
All-England Plate at Wimbledon. 

By racing your aeroplane, although you may be taking certain 
risks, you are certain to learn a good deal about your engine, and 


74 cost of an aeroplane, as indeed of a motor car, is simply 


wm 
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“It was won by Toss Murray ... Most of the take-offs were quite hire 
raising, but probably a good deal safer than they looked.” i 


also improve your ability to handle your machine accurately near : 
ground—which can be very handy if you get caught out in 
weather. 

The 1961 Lockheed Trophy competition was won, as expected, 
a Czech pilot, in particular by our very good friend Jiri Blaha, 
two other Czech pilots, Hulka and Trebaticky, well up in 
money. But, with no disrespect to our Czech friends, we 
particularly pleased that Verette with his Stampe was a 
second place. This seemed to prove that, even in a modern 
batic contest, it is the pure skill of the pilot and the accuracy of 
manceuvres which gain the marks, as well as the performance 
difficult and extraordinary figures. : 

Everyone has to admit that the Zlinn Trener is the su 
aerobatic machine of today; even the Jungmeister does not seem 
compare with it, in spite of a high rate of roll. And the Tiger 
aerobatic Tigers, while giving the British pilots the opportunity 
doing manceuvres which they had not previously attempt 
doing them very well—were just not quite powerful or manceu 
enough to give the jockeys a real chance to get into the final. Itis 
open secret that the Tiger Club has bought a French Stampe 
will be getting it tuned up in time for the 1962 Lockheed T. 
provided too many difficulties are not raised by the authorities, ~ 

Careful examination of the three Stampes at Coventry did nt 
reveal anything very special or particular about them, so that 
year, given a little encouragement from the right quarter, PY 
possible that we may at last have a British pilot in the final. 

* * * 


The Business and Touring Aircraft Competition held at Kidling 
ton was an outstanding success. It only needed the “high-j 
challenge” involving the Super Cub and the Courier to put the 
mark on a most interesting meeting. This challenge was in the real 
tradition of old-time steeple-chasing to see who could jump over 
10ft barrier with the shortest run. It was won by Toss Murray ia, 
I think, 75yd. Most of these take-offs were quite hair-raising, but 
probably a good deal safer than they looked. 

Naturally enough, the competitors who did not win anything in 
the touring competition were of the opinion that the rules were not 
all they should be, but everybody agreed that the idea was a splendid 
one and that to win it you had to have a jolly good aeroplane. It 
seemed rather unreasonable to allow competitors to choese the 
class they entered as one which would give them the best chance on 
the formula, irrespective of whether they were two-seat, four-seat of 
six-seat aircraft. The allowance for baggage, too, seemed rather 
absurd. To argue that any vacant cavity is baggage space will end 
by people claiming the whole of their fuselage. 

Apart from these small difficulties, there is no doubt that this 
competition is going to be of the greatest possible importance for 
the future of private flying and air touring. I hope they never bring 
price into consideration. There is no need to and, if they did, it 
would make things too difficult. Obviously, the more expensive the 
aeroplane the more likely it is to win, but if an aeroplane which 
costs, say, £10,000 gains 2,000 marks, and another which cost 
£5,000 gains 1,500 marks, the makers of the latter can justly claim 
that it is better value for money. 

Anyway, all thanks are due to the Royal Aero Club for organ 
such a first-class competition, and we hope that next year there 
be the possibility of going abroad, and of even better competition. 
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Ekco transistorised airborne 
Weather Radar systems 
are designed for all types of 
modern aircraft 


STANDARD The standard Type E190 radar, as sup- 
plied or scheduled for many of the world’s latest 
airliners, consists ofascanner, transmitter/receiver 
and indicator and weighs under 60 Ib. 
LIGHTWEIGHT By using a new, lighter scanner, we 
have reduced the weight to 46 lb. which makes the 
equipment suitable for installation in smaller 
executive and private aircraft. 

DUPLICATE The Ekco Duplicate System has a total 
weight of only 103 1b.—less than half that of other 
single systems. It provides full ‘fail-safe’ conditions, 
either transmitter/receiver unit operating with 


either indicator unit. 


To simplify servicing, the basic 
electronic units are common to all systems. 


ith 


ahead in electronics for aviation 
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HAWKER 
AIRCRAFT 
SINCE 1920 


Francis K. Mason 


A detailed record and history of all types and 
variants produced by the famous company. 
386 photos 496 pp - 3-view drawings 
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A FLYING 
COMMAND 


Tom Dagger 


“The reader is realistically brought right into 
the cockpit of the Meteor and Hunter jet 
fighters and has a chance of sharing the world 
in which the fighter pilot lives . . . excellent and 
strongly recommended.” Bill Bedford, Chief 
Test Pilot for Hawker Aircraft Ltd. 
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MODERN 
AIRLINER 


Peter W. Brooks 


“He has brought together between two covers 
the essence of his writings about the evolution of 
the commercial transport aeroplane . . . the 
book offers more besides.” Flight 


Illustrated 


Write NOW for a free copy of our 


illustrated catalogue of aviation 


books. 
PUTNAM 


42 Great Russell Street, 
London W.C.1 
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Doppler for Mirage Ill 
Marconi Aeronautical Division announces that the French Govern- 
ment has placed a substantial order for the supply of AD 2300-series 
Doppler navigators, together with specially designed navigation 
ters for installation in Mirage III fighters. Marconi Doppler, 
together with Sperry twin-Rotorace gyro platforms already form 
the basis of the navigation system in the Mirage IV supersonic strike 
aircraft. 


Midas Forges Ahead 

AnnounceD during the SBAC Show was an order from British 
Aircraft Corporation for Royston Instruments Midas flight and 
maintenance recorders to be fitted in VC10 jet airliners. This marks 
the first production order for an ejecter-type recorder to solve 
catastrophic accidents in civil aircraft. In addition to the ejected 
portion which records operation of major systems in the aircraft 
forarelatively short time prior to an accident, some 270 parts of the 
aircraft will be monitored and recorded for maintenance analysis 
and immediate fault-tracing. The ejected portion carries flotation 
devices, a homing beacon and marker dye. 

Strategic Air Command are already using a non-ejectable Midas 
recorder on routine missions and TCA are carrying outa full evalu- 
ation in a DC-8, which will be reported to IATA. BUA are similarly 
fitting a Britannia; and a smaller recorder for 90 parameters has 
already been recommended for use in the flight-test programme of 
the BAC One-Eleven. 


MoA Approves Small Radios 

A GROWING number of American small radios for light aircraft is 
now receiving Class 1 approval from MoA, which means that the 
equipment is accepted for airways flying. A. J. Whittemore 
(Aeradio) at Biggin Hill, who are an approved Narco warranty 
service station and distributors for Britain, received Class 1 
approval for the 180z Narco MBT marker receiver in May and for 
the Narco Mark V in July. The King 90-channel communications 
radio is now in Class 1, and the remainder of the King series can be 
expected to receive approval as well. Joint King Radio distributors 
in Britain are Vigors Aviation and Airwork Services Ltd. 

The range of Motorola VHF radios handled in Britain by Smiths 
Aviation Division also have Class 1 approval. Most recent addition 
to Class 1 is the Motorola ADF-T-12 radio compass, the only 
example of the miniature ADFs to have been so approved. The 
only modification required by MoA was the addition of a tuning 
meter to improve sensitivity. This was considerd necessary because 
of the low transmission powers of British NDBs. 


ADF Improvements Sell Well 


Tue new sub-units for the Marconi AD 7092 ADF, described in 
these columns on April 20, have been selling well. BEA are fitting 


The rear-viewing periscope which 
is to be fitted to the VCIO to allow 
the crew to inspect the rear of the 
aircraft. Fitting in the same socket 
as the periscopic sextant near the 
navigating officer’s position, the 
device will allow direct visual 
inspection from the top of the fin to 
the engine intakes. Magnification 
is nearly two-power and the field of 
view is 20 


the new a.c. power unit to all their AD 7092Ds and have already 
ordered 100 units. Alitalia, Austrian Airlines, Indian Airline 
Corporation, Turkish Airlines, BUA and the Finnish Air Force 
have also placed substantial orders. TCA have ordered 120 of the 
new transistorized switching units for their AD 7092Gs; and BUA, 
Austrian Airlines, Indian Airline Corporation and Cunard-Eagle 
have also ordered them. AD 7092 was put into production twelve 
—- ago and more than 3,500 of them are still serving airlines and 
air forces. 


Handing Over ACCESS 


Late last month Motorola and General Precision handed over to 
the Federal Aviation Agency the first equipment for a new data 
link called Aircraft Communications Electronic Signalling System 
(ACCESS). Using normal voice radio channels, ACCESS will 
allow high speed transmission of routine traffic control messages 
between the ground and aircraft. Messages concerned with aircraft 
identification, weather information and flight clearances would be 
selected by push-button and presented in visible form at the receiving 
station. 


Doppler for REAL 


REAL Airlines have ordered Canadian Marconi CMA-623 Doppler 
sensers for their Convair CV-900 jet airliners. This latest order 
— = —~ _— using CMC Doppler to ten. Repeat 
orders have already n received. as well as military order: 

the United States and Canada. - eas 


Czechoslovak Precision Approach 


A THIRD ILS installation has been ordered by the Czechoslovak 
Government from Pye Telecommunications Ltd, this time for in- 
stallation at Bratislava international airport. The first two Pye 
systems were installed at Prague international airport. The value of 
Pye equipment supplied to Czechoslovakia now exceeds £100,000 
the latest order including some transistorized radiotelephones for 
use on Czechoslovakian airfields. 


G.E.C. and Storno-Southern 


From September 4 Storno-Southern Ltd took over the marketing 
servicing and installation of G.E.C. mobile radio equipment. An 
office with sales and servicing facilities and a spares depot have 
accordingly been opened at 2 Arbury Avenue, Coventry. G.E.C. 
are continuing to manufacture their range of amplitude-modulated 
equipment and Storno-Southern already manufacture a range of 
frequency-modulated equipment. 


Raytheon-Elsi AG 


UNDER the above name a new company has been formed with 
headquarters at 1 Alpenstrasse, Zug, Switzerland, to sell com- 
ponents manufactured by Raytheon and Elettronica Sicula of 
Palermo. Raytheon-Europe AG holds a 51 per cent interest in the 
new company, the remainder being held by La Centrale Finanziaria 
Generale SpA. Products to be marketed include microwave 
receiving and industrial tubes; transistors, diodes and semi-con- 
ductor devices; rectifiers; and magnetic and electro-magnetic 
components. 


Hughes Aircraft Frescan 3-D radar which is being installed on the Italian missile 
cruiser “Garibaldi.” The radar remains in a fixed attitude relative to the ship 
structure and scans electronically. Ship motion is compensated by a special electronic 
system in the radar. More than 20 American missile destroyers and cruisers already 


carry Frescan 
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Parked in lonely grandeur at San 
Francisco Airport, this Short Solent was 
once destined to be operated between 
Honolulu and Tahiti by South Pacific 
Air Lines. She never operated the 
service, but is still airworthy and runs-up 
her Hercules from time to time. As 
G-AKNP, the boat flew with BOAC 
between England and Australia after 
the last war, and was later used by 
Trans Oceanic Airways of Sydney 


AIR COMMERCE (continued from page 415) 


HALF FULL IN EUROPE 


HAT the European operations of the 13 member airlines of the 
Air Research Bureau are faring better than their North 
Atlantic operations is evident from the first-quarter 1961 statistics 
supplied by IATA. During the three-month period, international 
traffic carried by the intra-European operators increased by 15.1 
per cent, and capacity went up by 15.9 per cent. Load factor was 
50 per cent, about the same as in the first quarter of 1960. 

These figures give a general indication of the European trend this 
year, but they are not strictly representative because fifth-freedom 
traffic carried by PAA and TWA is excluded, as well as all domestic 
traffic of the member airlines concerned. 

The significant point is that the increase in traffic almost matched 
the increase in capacity, which is comforting; the real testing time 
will have been during the second quarter (for which figures are not 
yet out), when capacity has teen outstripping traffic at an alarm- 
ing rate. BEA’s April-July 1961 load factor, for example, fell by 
54 percentage points—and their traffic went up, according to 
Mr Anthony Milward, at a greater rate than other European opera- 
tors, some of whose traffic has actually declined 


LOCKHEED’S CIVIL JET FREIGHTER 


OCKHEED'S Georgia division salesmen have started what 

is described as a “preliminary briefing” of airlines on the 
capabilities of the Lockheed Model 300, civil version of the C-141 
optimum strategic cargo jet. The Model 300 can carry a payload 
of 85,000Ib across the USA non-stop and has a maximum take-off 
weight of 315,000Ib. The cargo compartment is 70ft long x 10ft 3in 
wide = 9ft lin high; an additional 8ft of cargo space over the load- 
ing ramp brings the hold volume up to a total of 7,156 cu ft. With 
cargo loaded on ten pallets the palletized volume is 5,484 cu ft. In 
a military version 100-151 troops or up to 119 paratroops 
are carried, and entry is through the 10ft 3in wide 9ft lin high 
main loading door 50in above ground. Total fuel capacity is 
23,080 US gal with a single point refuelling rate of 900 US gal/min; 
fuel jettison rate is 700 US gal/min. It will be interesting to see if 
the Model 300 eventually finds an airline market, or whether it will 
be “unsold” not only by the Canadair CL-44 and Douglas DC-8F 
Jet Trader, but by freighter conversions of 707s and DC8s made 


by airlines who find they have bought too many of these big jets 
for the passenger traffic available. 

Estimated performance of the Lockheed 300: Max cruising speed, 
480kt; long range cruising speed, 440kt; aerial! delivery drop speed, 
115-200kt; take-off distance over SOft, 315,000Ib (military), 5,300ft; 
landing distance from SOft at 257,S00Ib (military), 3,500ft; FAA 
take-off field length at 315,000Ib (civil), 6,000ft; FAA landing field 
length at 257,500Ib (civil), 6,250ft; range (civil domestic version) 
with 82,000Ib payload, 3,450 n.m.; range B (max fuel) (civil domes- 
tic version) ,5,800 n.m.; corres payload 40,000Ib; rate of climb (sea 
level, standard day, 315,000Ib weight), 3,400ft/min. 

Footnote At Farnborough last week a Shorts spokesman said 
that the company is hoping that BOAC would be the first to place 
an order for the civil swing nose version of the Belfast. 


FALCON AND KOZUBSKI FINED £300 


APTAIN Marian Kozubski, managing director of Falcon Air- 
ways, was fined £175 and the airline itself £125 at Bourne- 
mouth magistrates’ court on September 6. Each was ordered to 
pay 50 guineas costs. The fines were in respect of a Constellation 
flight from Gatwick to Georgetown, British Guiana, on M 
25-30 in which insufficient dinghies were carried for the 68 passen- 
gers on board, and proper navigational equipment for Atlantic 
flights was not installed. Captain Kozubski, who flew the aircraft, 
pleaded guilty to summonses concerning offences contravening the 
Civil Aviation Act, 1949, and the Air Navigation Order, 1960. 
Mr Luther, a Ministry flight operation inspector, had seen the 
Constellation at Gatwick on March 8 and recommended the in- 
stallation of a Loran long-range radio fixing aid and a roof-mounted 
periscopic sextant. Falcon could not install the latter, and the 
prosecution did not know who installed the Loran; the latter was 
in position when the Constellation left Gatwick on March 25, but 
it had not been possible to see whether it was working properly. 
It was proposed to fly back to Britain via Gander without being 
more than 90 minutes flying time from land; the aircraft would not 
then have been subject to the requirements for carrying dinghies. 
The Constellation left Georgetown on March 28 with 68 West 
Indian immigrants and was diverted to Stephenville, Newfoundland, 
tecause of bad weather, going on to Gander the next day. The 
Loran was not working, and on arrival at Stephenville a baby of 
one of the passengers was found to be suffering from pneumonia. 
It was seen by a doctor both here and at Gander and, according 
to the defence, it was made clear to Captain Kozubski that any 
suggestion of leaving the sick child at Gander would raise insur- 
mountable difficulties. He therefore decided to get the child to 
England as soon as possible and this meant taking a more direct 
course different from that laid down in the flight plan. If there had 
teen an accident, any search and rescue operations would have been 
directed about 80 miles off course. There were/enough dinghies on 
board for 44 passengers. 


TALKING ABOUT FREEDOM 


VERY year the European Civil Aviation Conference, which is 
the European branch of ICAO, has a meeting at Strasbourg. 

The basic purpose of these meetings is to enable governments to 
find ways and means of easing the political barriers to the expansion 


Recent guests of the East African Directorate of Civil Aviation in Nairobi 

were (second from left) Mr J. Murrow, senior ATCO at Salisbury, Southern 

Rhodesia, and (right) his colleague, Mr van Olst, chief telecommunica- 

tions officer of the Federation. They were studying the East African ATC 

organization. With them are (left) Mr S. A. Worthy, Mr Olst’s counter- 

part in the East African DCA’s department and (second from left) Mr 
C. N. Dickson, East Africa’s senior aviation officer 
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Photographs show Blackburn N A39 low-level 
strike aircratt, and close-up of wheel assembly. 
By courtesy of Blackburn Aircraft Limited 


Blackburn NA3Z9’s will come in on Goodyear 


When they land, production Blackburn 
NA39 aircraft will be depending on 
tyres, wheels, brakes and anti-skid 
equipment by Goodyear—proved equip- 
ment that’s without peer for efficiency, 


reliability and economy in weight. 


GOOD,YEAR 


YA 


AVIATION 
DIVISION 


Brakes — maximum non-fading reserve of braking power. 
Light and strong. Rapid cooling. Easy to maintain. 


Anti-skid equipment — prevents wheel-locking and protects 
braking system. 

Wheels — divided at centre to facilitate tyre-mounting and 
withstand strain of high landing speeds. 

Tyres — Ribbed Tread design with tough, high-tensile cord 
carcass. 
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FRIENDSHIP OF NATIONS 
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A man should make friends and 
money, im that order, and use both 
wisely. Friendships are jewels and 
there is more art in saving than gai- 
ning. 


Der kluge Mann gewinnt erst Freunde 
und dann Geld. Freundschaften sind 
wie Perlen, und es ist schéner zu 
bewahren als zu gewinnen. 
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Through the centuries wise fellows like Socrates and 
Homer and Shaw discussed the art of being careful 
about friendships and money. Of course you agree. 

If you buy anything, from a pin to an aircraft, you're 


smart to insist on something of proven value and proven 


quality. The people who build the Fokker F.27 Friend- 
ships have you in mind. Into the Friendship has been 
built economy, adaptability and money-earning capacity. 
The F.27 flies over deserts, pampas and water, in all 
climatic and geographical conditions, with complete 
dependability; comfort, and at the lowest possible seat 
mile cost. 

It's unique. Today the Friendship is the only aircraft of 
its type in regular service in the world to have proved 
itself over 350,000 flying hours. Passengers like its 
pressurized cabin comfort and high wing visibility; 
airline operators in 19 countries appreciate its fatigue- 
safe structure, its performance and reliability. 

As T.H. Davies, president of the American Piedmont 
Airlines says: “the F.27 is the most efficient and econo- 
mical short range transport aircraft available today". 7 
In five continents the Friendship of nations builds 
business. 


meli ve ikisinide akillica kullanmalk 
idir. Dostluk bir ziynettir ve kazan- 
maktan cok onu devam ettirebilmek 
bir san’attir. 3 


x Insan, sirasi ile, dost ve para edin- 


Een verstandig mens maakt eerst 
vrienden en dan geld, en gebruikt 
beide met overleg. Vriendschappen 
zijn als juwelen en het is een grotere 
kunst te sparen dan te verdienen. 
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Suitable for VC1Os, of which Nigeria Airways will have two from BOAC’s 
of 15, the African airline’s new engineering hangar at Lagos is 
icted in this architect’s drawing. Consultant engineers are Hedley S. 
Crabtree & Co Ltd of London and the architect is Mr R. A. Rathbone. 
The small diagram shows the planned future extensions 


AIR COMMERCE... 


of European air transport. The ideal, of course, is a multilateral 
agreement on free trade in the air; and while progress is inevitably 
slow, a little bit more liberality is agreed in principle each year. 
Usually the ECAC publishes a communique at the end of each 
annual meeting, summarizing what took place; this year it did not 
do so, but it is possible nevertheless to obtain a broad picture of 
what transpired. 

The meeting took place from July 5 to July 19. One important 
agreement was that the multilateral on non-scheduled services 
(Flight, April 15, 1960, page 545)—which is a really quite successful 
attempt to liberalize non-scheduled operations in Europe—should 
now be extended to include closed groups. The UK definition of 
a closed group, as laid down in the Civil Aviation (Licensing) 
Regulations, 19€0, appears to have been accepted. The most 
important, and surprising, decision was that there will not be another 
full meeting of the ECAC until 1964. This is not considered to be 
an indication that the ECAC is tired; the idea is that the machinery 
will be more manageable if small groups are allocated to examine 
specific problems. 

It was agreed, for example, that the Institut de Transport Aérien 
should undertake a study of European non-scheduled operations, 
rather similar to the study the ITA did on the inclusive tour busi- 
ness. The report is due to be ready in March. And it was resolved, 
in principle, to try to find some way of embracing inclusive tours 
within a multilateral agreement. The expansion of air freight was 
discussed and a specialist group was asked to submit its views on 
ways and means of easing national formalities and to recommend 
ways in which governments could be more liberal in their attitudes 
towards air freight traffic. 

THE MAGIC POOL 
ECENT issues of Air-India’s admirable staff magazine Magic 
Carpet have contained interesting references to the BOAC 
Qantas/Air-India tripartite pool agreement. Reporting earlier in 
the summer on the completion of the first year of the pool (which 
ended in October 1960) Mr B. W. Patel, the general manager, said 
that the airline has raised “substantial amounts” from the pool, 
this being “‘mainly due to the fact that we had the largest equip- 
ment.” (During half the year concerned, Air-India operated 707s 
as well as Super Constellations; BOAC operated Comets and 
Britannias, and Qantas Boeing 707s.) Mr Patel noted that “in the 
initial stages of a pool there is always disparity and imbalance.” 
He does not say which airline benefited from this imbalance during 
the first year of the pool, but it is reasonable to infer that it was 
Air-India; during 1960-61 Air-India’s overall load factor plunged 
drastically—to 47.3 per cent compared with 58.2 per cent in the 
previous year. Passenger load factor fell to 50.1 per cent from 
56.8 per cent. Mr Patel says that, but for th: pool, Air-India would 
not have introduced Boeings and opened the North Atlantic route in 
the same year. 
Writing in another recent issue of Magic Carpet, Air-India’s 
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financial controller, Mr N. J. Pavri, refers to “substantial credits 
received from the tripartite revenue pool.” This pool, he says, 
eliminates competition among the pool partners and, so far as the 
total pool receipts are concerned, “it does not matter very much 
as to which partner actually carries the traffic.” He adds, however, 
that it should be the company’s “‘constant endeavour” to increase 
the revenues earned by all three partners. 

Noting that the Indian Government has absolved Air-India 
from all interest payments until October 1, 1966, largely because 
of the airline’s interest commitments on its Boeing 707s, Mr Pavri 
says that this is “‘a dispensation for which the corporation is very 
grateful to the Government.”” No doubt Air-India is gratified also 
by the recent decision of the US Ex-Im Bank to advance a loan of 
$8.1m to the Indian Government to meet part of the dollar expendi- 
ture on the purchase of two additional Boeing 707-420s by Air-India. 

It appears that, thanks to a beneficent government, a helpful 

Ex-Im Bank, and what is evidently a highly favourable pool 
agreement with BOAC and Qantas, Air-India is having a very 
smooth financial passage into the jet age. 
Footnote: The BOAC/Qantas/Air-India pool agreement is likely 
to be discussed at the ATLB hearings, due to come up in the second 
half of November, into British United’s application for Far 
Eastern routes. It will be recalled that this agreement contains a 
clause giving BOAC exclusive rights to scheduled services on the 
routes concerned in the pool. 


HOW TO SATISFY THE ARB 


HE ARB’s notice to licensed aircraft engineers and to owners of 
civil aircraft No. 60, Issue 2, issued on August 1, deals with 
the requirements for an Air Operator’s Certificate, and supplements 
the Ministry's original Notes for the Guidance and Information of 
Applicants for an Air Operator's Certificate, discussed in our issue of 
January 20. An AOC is of course a legal requirement for all 
operators of public transport aircraft of over 5,000lb a.u.w. The 
Ministry seeks the advice of the ARB in matters of engineering 
competence; and here, published for the first time, is what the 
ARB expects an AOC-worthy operator to show. 

A current maintenance schedule, approved in accordance with 
British Civil Airworthiness Requirements, must be available for 
each aircraft operated. In addition to the more obvious require- 
ments such as sufficient skilled engineering staff, sufficient hangar 
space, equipment and workshop facilities, suitable quarantine and 
bonded stores must be provided together with suitable stores records. 

Current technical literature and drawings must be available for 
the aircraft concerned, and there must be an arrangement with the 
manufacturer whereby the operator is notified of all amendments to 
and reissues of such literature and drawings. 

Where any part of the maintenance is to be carried out at a 
route station, the operator must ensure that acceptable facilities 
are provided and appropriately licensed aircraft engineers are 
available for certification purposes. Such additional maintenance 
facilities as may, in the ARB’s opinion, be necessary for the particu- 
lar type of operation must be provided, and the ARB will make 
periodic checks to ensure that maintenance facilities are up to 
standard. Where an operator does not intend to carry out his 
own maintenance, alternative arrangements made with other main- 
tenance organizations, and the operator’s liaison with the latter, 
must be approved by the ARB. 


Aerolineas Argentinas is to be the first Avro 748 customer to take 
delivery. Visiting Avro’s Woodford and Chadderton factories on August 31 
were officials of the airline, which has ordered nine 748s. From left to right, 
Mr C. L. Hatton, general superintendent, Woodford; Ing Cagnacci, engineering director, 
Aerolineas Argentinas; Mr P. R. Hildebrandt, London manager, Aerolineas Argentinas ; 
Mr E. Galitzine, sales manager, A. V. Roe & Co. Ltd; Brig E. Mirant Borde, vice-president 
of Aerolineas Argentinas; and ing Aeron R. E. Tizio, Aerolineas Argentinas technical 
representative resident at A. V. Roe 
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AS recorded in ‘‘Flight’’ for August 24, Hawker Siddeley Aviation 

recently published a study, by Dr K. Sealy and P. C. L. Herdson of the 

London School of the Eur m freight market. The 

t’’ by the authors, and 

aim of the study was to —~— ~ 

ical distribution of goods. 

survey was intensive rather than extensive, and covered the export of 

machinery and textiles from the United Kingdom to Europe. In this 

first part the authors make a general appraisal of United air 

freight, with special reference to Europe. A similar appraisal —— 

the basis for the field survey and enabled them to pinpoint com- 

modities which are currently important in air freight; and the survey was 
accordingly devoted to the study of machinery and textiles. 


from air passenger traffic in that a high proportion of total 
passenger traffic now travels by air whereas only a tiny 
proportion—less than one per cent—of the total goods traffic goes 
by air. Thus in Europe air traffic accounts for about 45 per cent of 
the passenger traffic volume between the UK and the Continent, 
while in the USA air passenger traffic is greater than any other 
form of inter-city common-carrier traffic. Growth in air freight 
will largely result from the diversion of existing traffic on surface 
routes, whereas passenger-traffic growth will depend far more on 
creating new traffic. The total goods traffic is itself rising, and 
Brewer’ has shown that this growth is closely linked with the rise 
in a country’s gross national product. Hence air freight’s future 
depends on the increase in total goods traffic and the degree to 
which such traffic can be diverted to air transport, together with 
any new traffic which the medium may itself create. 
The chief stumbling-block in all this is to assess just what air 
freight’s share of the total is likely to be. The factors here may 


Air Freight and British Trade ime. ae 


A SAMPLE STUDY OF CURRENT CONDITIONS 


A IR FREIGHT in developed countries differs considerably 

















Fig | (above) A summary of 
UK air freight, 1957, show- 
ing the UK portion of the 
total world air freight market 
broken down into imports and 
exports and sub-divided to 
show the type of commodity 


Fig 2 (left) Distribution of 
BEA total air freight ex- 
ports in 1957: (1) Food; 
(2) inedible animal and 
vegetable products; (3) tex- 
tiles, etc; (4) metals; (5) 
machinery, vehicles and elec- 
trical equipment; (6) non- 
metallic materials and pro- 
ducts; (7) chemicals; (8) 
paper, reed, rubber and 
wood products; (9) Scientific 
and precision apparatus; 
(10) Miscellaneous 
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Fig 3. Distribution of BEA pitas aa = & . 


machinery traffic (April 1959) sveseseenss Qu 500g 
(1) Miscellaneous metal pro- 
ducts; (2) business and office 
machinery; (3) vehicles and 





etc); (8) electrical machin- 
ery (domestic); (9) other 
machinery 


TANGIER 


o 500 miles 


r% 4 4. 4 











be summarized as follows: (a) relationship between air and surface 
rates; (b) quality of service—speed, handling, etc; (c) acceptance of 
air freight as a normal means of transport. 

All of these are in fact part of one process—the distribution of 
goods from the factory or warehouse to the customer. Discussions 
that involve only transport costs ignore other cost items—e.g., 
packing—as well as such elements as the total time involved in the 
process. Up to the present air freight has largely resulted from 
emergency shipments, from shipments where speed would extend 
the market, or from cases in which transport costs were lower by 
air. Just how far goods are shipped by air because total distribution 
costs are lower is practically unknown,’ yet it is potentially the most 
viable of all reasons. It was in order to throw some light on total 
distribution costs and the air freight market that we undertook 
our original survey. 

Such an undertaking is only possible in a limited time by restricting 
the field covered. In order to do this an overall study of UK air 
freight was made to provide a basis upon which more specialized 
work could proceed. 


UK Airborne Trade Fig | summarizes the position, demonstra- 
ting in the upper graph not only how restricted air freight is in 
volume, but also in area. The USA alone accounts for 49.5 per 
cent of total world air freight, the next ten countries account for 
38 per cent, while the remaining 12.5 per cent is shared amongst the 
rest of the world. The UK is responsible for 6 per cent of the total. 
The remaining graphs in Fig 1, breaking down UK airborne trade 
by value, reveal the overwhelming dominance of manufactured 
goods in total trade. Characteristic of the air market is the similarity 
in flow for both imports and exports, for air freight does not embrace 
the weighty movement of basic materials into the country. Taking 
oe important commodity groups, we get the results given in 

able 1. 

The final pair of graphs in Fig 1 break down the machinery 
category, which, if vehicles and instruments are included, is by far 
the most important commodity group. The trade in precious 
metals, bullion and jewellery consists to a large extent in move- 
ments of platinum. Jewellery accounts for £1m of the imports 
and £0-4m of the exports. If adjustments are made to consolidate 
the machinery category to include vehicles and instruments, and 
Precious metals are omitted, the three major categories for both 
imports and exports become (a) machinery, (b) textiles and clothing, 
(c) chemicals and drugs. 

The graphs in Fig 1 deal with total airborne trade, a field far too 
large for detailed study, and subsequent effort was directed towards 
Europe only, and particularly to the export trade in machinery. 
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Anglo-European Air Freight UK trade with Europe ranks second 
to the Sterling Area in importance, and is primarily directed to the 
countries of western Europe (see Table 2). Of this trade, a higher 
percentage is between the UK and the countries of the Common 
Market than with those of the Free Trade Community, i.e., 10 per 
cent more in imports and 14 per cent in exports. 

Detailed tables of Anglo-European air freight are tedious to 
plough through, and our results are presented here mainly in the 
form of maps and diagrams. Figs 2 and 3 show the distribution of 
BEA’s freight traffic, both for total exports and for machinery 
alone. Unlike the trade figures already given, these are based on 
weight and not on value. 

The bulk of the traffic occurs between the UK and the adjacent 
countries of the Continent, with Sweden and Italy outlying the ring. 
Stage-lengths on most routes are below 500 miles, Sweden and 


TABLE |: UK AIRBORNE TRADE, MANUFACTURED GOODS, 1957 
Exports (£m) 


Imports (£m) 





Machinery: | Vehicles 58.3 
mechanical - Machinery: 
electrical ..... qrmtientemd — .ncccccccccceceees 22.5 32.7 
Textiles and clot Sct ncoceccqnesnccescccee 10.2 . 


Precious metals, bullion, jewellery 16.6 
| Textiles and clothing: 


textiles ..... 
GD cktcncecenssscceosses 





Qa 0.2 GROTEEB — ccecoccccceccccesscee 73} 126 
Precious metals, bullion, jewellery B.4 | clothing — ..........cceeeeeeeee 7.2 . 
SION, iccisaxsipsvenaestinccenstnese FB  CAPTUTIGED occcecseccoesecsctccoccoses 8.0 
Chemicals and drugs .............-. 4.4 | Chemicals and drugs ............... 65 
Metal manufactures, less machin- Leathers and furs ............0.cs0000s 3.4 
ery and non-ferrous metals ... 1.3 | Total, all manufactured goods ... 147.9 
Total, all manufactured goods... 74.2 | Grand total, all exports (UK 
Grand total, all imports ......... 94.7 PTODUSE)  sccccrcccccccrcocsssensence 158.3 


TABLE 2: RELATIVE IMPORTANCE OF EUROPEAN COUNTRIES IN UK TRADE, 
1957 
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Notes: BEA and national: BEA traffic together with that of the other major operator 
to country concerned. Machinery: total BEA and train ferry traffic in machinery. 
Abbreviation : |, imports; E, exports. (Countries) G, W. Germany; N, Netherlands; 
F, France; B, Belgium; I, Italy; Sw, Sweden; D, Denmark; Sz, Switzerland; Fd, Finland. 
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Italy forming the only major markets where distances exceed this 
limit. Whereas France ranks only fourth in the total export trade 
to Europe, and third for trade in manufactured goods, she is the 
leading country for air freight and—as Table 2 shows—for rail 
ferry also. 

A comparison between air freight and surface traffic is fraught 
with difficulties, not the least of which is the bewildering array of 
rates used by all forms of transport. At a later stage we shall be 
dealing with this problem from the standpoint of particular con- 
signment types, where field evidence has been gathered, and where 
it is possible to keep the analysis in hand. However, some general 
assessment seems warranted. Since rail ferry rates are generally 
higher than sea transport, it might be supposed that air freight would 
be more likely to compete with rail than sea transport. In fact, the 
air freight contribution is relatively very small. To judge how far 
the traffic itself is similar, we need to consider the commodities 
shipped and the market areas, as summarized in Tables 2 and 3. 

For the major markets BEA’s traffic expressed as a percentage of 
the rail ferry traffic is as follows: France, 5; Italy, 5; West Germany, 
3; Belgium, 3; Netherlands, 20; Switzerland, 2. 

Most striking is the fact that machinery is easily the dominant 
category for both rail and air transport, and that France is the 
leading market. Here surely is an indication of a competitive 
situation, but one cannot be sure until detailed work dealing with 
individual commodity movements is taken into account. Waybill 
analysis does reveal competition. 

Scientific instruments, electronic and TV equipment and watches 
are important both for air and rail ferrying, while the heavier elec- 
trical equipment generally moves by sea. Refrigeration plant mainly 
moves by rail ferry. The position is, of course, not static, and air 
freight offers increasing competition in some fields. The Nether- 
lands rank lowest in the train ferry column in Table 2 because her 
major cities are within easy access to tidewater and she does not 
lie on the main train ferry routes. In comparison with the rail 
ferries, therefore, BEA’s traffic is relatively high in this market. 

For the remaining commodity groups we should note that news- 
paper traffic is responsible for most of the BEA traffic under “paper, 
reed and rubber products” and more specialized items (e.g., cut 
flowers) for the third category of “inedible animal and vegetable 
products.” Indeed, if manufactured goods are considered, the 
BEA order becomes very similar to that for the total airborne trade 
given in an earlier paragraph—machinery, textiles and clothing, 
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TABLE 3: COMPARISON OF BEA AND RAIL FERRY EXPORT TRAFFIC TO THE 
MAJOR EUROPEAN COUNTRIES, 1957 (nearest long ton) 





Commodity | Rail ferries 
group 


WONnNOUawn— 


780 
: — a2 #8 124 
Grand Total | 163,311 3,762 


BEA and other main operator on each route: 7,517. 

Commodity List: |, Foodstuffs; 2, inedible animal and vegetable products: 
3, textiles and clothing; 4, metals and manufactures; 5, machinery, vehicles and 
instruments; 6, non-metallic materials and manufactures; 7, chemicals and drugs: 
8, paper, reed and rubber products; 9, other goods. For train ferries one-third of 
the “other” category is classed as groupage, of which 40 per cent is machinery, and 
20 per cent of the remaining two-thirds is also machinery. Figure given under 
a: is the residual after extracting machinery. Machinery added to machinery 
total. 
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TABLE 4: UK EXPORTS, 1957 (tons x 1,000) 
France | West Germany 
| Sea |Rail| Air | Sea \Rail | Air 
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metal manufactures, chemicals and drugs. Rail ferry traffic shows 
a much higher proportion of trade in chemicals, foodstuffs and 
non-metallic materials and manufactures (e.g., glassware) and 
ceramics. 

Analysis of waybills gives the following picture of consignment 
size, weight, etc. Some 80 per cent of the consignments are 45kg or 
less in weight, account for 20 per cent of the total weight, and give 
30 per cent of the revenue. On the other hand, consignments of 
500kg or more account for 2 per cent of the total number, 37 per 
cent of the weight, and 27 per cent of the revenue. 

(To be continued) 
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ELEVEN IMPORTANT GAPS 


yee Cornell-Guggenheim Aviation Safety Center’s eleventh 

annual survey* demonstrates just how vast the subject of 
aviation safety has become, listing as it does nearly 1,700 abstracts 
of projects being conducted by various bodies concerned with 
safety. The survey lists eleven “most important gaps” which de- 
mand attention in current aviation safety research and practice, 
and points out that US airlines suffered the largest number of 
passenger fatalities in 1960 (336) since the Civil Aeronautics Act 
came into force in 1938. Approximately 40 per cent of this total, 
it is pointed out, were caused by the DC-8/Super Constellation 
collision over New York. Air traffic control, not surprisingly, 
is listed as the number one “gap.” 

Passenger protection and weather forecasting are other gaps, and 
the survey comments that while the travelling public accepts the 
risks of inflammable fuel, high speeds and all-weather operations 
“it would seem that the airlines have the moral responsibility to 
provide their customers with the maximum protection that can be 
supplied within the state of the art.” 

Airport limitations are another gap: an ALPA survey last year 
revealed that of approximately 600 airports in the USA used by 
airlines, no less than 92 per cent of those surveyed had inadequate 
fire protection, 70 per cent had no approach lights and 58 per cent 
had no control towers. 

A study covering 12 years of accidents and incidents during 
approach and landing reveals that 40 per cent of fatal accidents 
occur short of the runway threshold, between it and the outer 
marker. “Immediate installation of airborne equipment to utilize 
the DME facilities in 343 VOR stations is a must,’ concludes the 
survey. 

Collision avoidance and crash fire protection are two more of the 
gaps listed in the survey. Of the former the survey says: “The 
December 1960 collision between two airliners [DC-8 and Con- 
stellation over New York] served to emphasize the importance of 
this problem, since if either aircraft had been equipped with a 
collision warning device the accident might not have occurred. 

* Survey of Research Projects In The Field Of Aviation Safety, 
The Daniel and Florence Guggenheim Aviation Safety Center, 
Cornell University, 468 Park Avenue South, New York 16, price 
$2.50. 


TRENDS IN MEXICO 


NTIL recently Guest Aerovias Mexico SA was suffering from 
lack of jet equipment, and although traffic had shown a con- 
siderable increase since SAS began to provide technical and 
operational assistance in 1959, finances did not show a corres- 
ponding improvement. A lengthy pilot dispute, as well as consider- 
able training and development costs associated with the introduction 
of DC-6s and later L.1049G Super Constellations (the latter ex-Thai 
Airways aircraft acquired for Guest by SAS), resulted in a 
deteriorating financial position. 

Guest’s situation took a turn for the better with the introduction 
of Comets leased from Mexicana, and the injection of new capital 
by a strong group of Mexican financiers. The latter include Carlos 
Trouyet, Hernandez Delgado and Eduardo Villasenor, all of whom 
are now board members, as is Conrad Hilton; Folke Egerstroem 
continues as president. According to reports from Mexico this 
syndicate is to take over the £3,570,000 SAS share in Guest; shares 
owned by the airline’s founder and president, Winston Guest, and 
worth about £1,780,000, will also be taken over. 

SAS, which has enough financial problems of its own, has not 
participated in the refinancing of Guest, and their report for the 
year ending September 30, 1960, forecast a considerable loss on 
account of the financial support extended to Guest in the form of 
credit on sold aircraft and on technical and other services, cash 
loans and guarantees. SAS capital contributions will be repaid by 
Guest out of profits, and the Scandinavian carrier will continue as 
Guest's general sales agent. It remains to be seen whether Mr Curt 
Nicolin, who took over from Mr Acke Rusck on July 15 last, will 
retain the SAS minority shareholding in Thai Airways International, 
a SAS associate. 

Introduction of Comets last spring greatly improved load factors 
on Guest’s three services a week from Mexico City to Madrid and 
Paris—although a Comet 4C intended for operation by this carrier, 
duly completed by de Havilland, remains in storage at Hatfield. 
Traffic is also growing on the Mexico City - Guatemala City - San 
Jose - Panama - Curacao - Caracas routes served by ex-SAS DC-6s. 

Guest's new financial strength should enable orders to be placed 
for its own jets in the near future, and the VC1O, by virtue of 
delivery date and temperature/altitude performance, could be of 
more than passing interest to the Mexican carrier. 


Pe 
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O THE 

FOR CALIBRATION & STANDARDISATION 
nal OF INSTRUMENTS 
ira In the Fleet Air Arm, modern techniques depend on the accuracy of instrumen- 
y, and : . . . : 
under tation. Our photograph shows precise calibration of important electrical and 
inery 


electronic instruments being carried out at the calibration centre of the Fleet Air 
Arm. The requirement for a power source of High Stability is met by a Savage 
1KW Amplifier Type KM2N. 








A stable output amplifier allows calibration work to be carried out unaffected 
by random changes in the power supply or load; consequently greater accuracy 







is achieved. 




































a The advantages of an amplifier compared with rotary equipment 
and 
FREQUENCY WAVE FORM 
~~ easily variable and range 50-5,000 c/s distortion less than 0-5°% 
r OUTPUT VOLTAGE STABILITY COST 
per better than 0-01°% over periods of considerably cheaper; main- 
| minute tenance simple and less costly 
The amplifier is silent in operation and takes up very little space 
Us W. BRYAN SAVAGE LTD., 17 STRATTON ST., LONDON, W.1! 
= Telephone: GROSVENOR 1926 
ean Das!4961F 
ym 
yn- 
nd 
oS s ¢ 
: Keduce YOUR motoring costs! 
jal 7 
a 
2 MORE 7 A book by J. R. Davey of “The Autocar” specially designed to show the motorist 
al miles per gallon - how he can run his car at the lowest overall cost. Among the subjects covered are: how 
S . e_ . 
m to obtain maximum m.p.g.; self-servicing; methods of preserving bodywork; correct 
- FEWER : 
is oa i use of tools; buying a new or second-hand car; how to recognise the need for a major 
“ garage bills 
4 | overhaul, etc. By following the simple instructions given, YOU can ensure greater 
. LONGER - reliability and longer life for your car, reduce garage bills, use less petrol and save 
. life for your car | yourself pounds. 
f i 128 pages including 8 pages of art plates. 
GREATER 4 
: reliability i 
t 
| for-M I 
| easier § Value-for-Money Motoring 
' buying of cars ; 
1 ?¢s 6d net by post 8s 2d_ from all booksellers 
4 






Published for “The Autocar” 


ILIFFE BOOKS LIMITED DORSET HOUSE STAMFORD STREET LONDON S.E.I 
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te D.G.1. Ministry of Aviation Approved. A.R.B. etc. 
gam FINEST FORM OF ACCURATE 


ADJUSTMENT WITH -002" OR 
003” LAMINATIONS 


Spec.: D.T.D. 900/4526 SHEETS OR COMPONENTS 


FITTED TO ALL IMPORTANT 

AIRCRAFT INCLUDING—COMET, 

VISCOUNT, VANGUARD, _V.C.I0, 
TRIDENT, BRITANNIA, ETC. 


WRITE FOR SAMPLES 
ALUMINIUM — BRASS — STEEL 


B. ATTEWELL & SONS LIMITED 
Sole Distributors 
Makers of Aircraft Components for over 20 years 


Phone: Iver | 102-3-4 IVER, BUCKINGHAMSHIRE Grams: “ Reflection-iver " 


MUNRO 


SELECTIVE RELAY SWITCHES 
FOR 
FATIGUE METERS 


High Pressure Resistance 

EASTERN AERO 3 transmitters combined with 
ELECTRICAL SERVICES LTD Hf ‘| switch compatible with 
WORKS AND SERVICING DEPT. : | H.T.P. and corrosive fuels. 
Priory Street, Colchester Tel. Colchester 6/73 


SALES DEPT. AUTHORISED SALES AND 
London Airport SERVICE STATION FOR ie 


Tel. SKYPORT 13/4 
} 


AIRCRAFT EQUIPMENT 

















AIR SPEED 


GROUP i 
ecectarcat _ sis CALIBRATOR 


seaveces We specialise in the supply 2: Air Speed Indicators wooo — 
and repair of Aircraft isi: 


Electrical Equipment for ee q WwW MU N RO 
BRITANNIA * COMET UE 7 e LTD 


VISCOUNT * VANGUARD 2: BOUNDS GREEN, LONDON, N.!! 


Phone: Enterprise 4422 














DO-0-0-0-00:00-00-00000000000000000000000000000000000000000000000000000000-00000-00000000006 


CAB 3500 


DIGITAL COMPUTER 


All you need to solve your problems. Put the CAB 500 in a corner of your design 
office (it is no bigger than a desk) and let your engineers use it themselves. For 
a wide range of problems, it programmes itself 


A product of SEPSEA Designed by SEA 


Write for further details to: 


G. ASHDOWN, 19 Western Gardens, Ealing, London, W.5. Tel: ACOrn 4747 


Y 


hOoOoOoOO tbr Orton. 
9 00000000000000000000000000 











HENDREY 
04790 


RELAY 





The hermetically sealed, high- 
performance Hendrey Relay 
Type D.4750 has four change- 
over wiping contacts rated at 15 
amps. 30v. D.C. or 200v. 400 
cycles. 

This type satisfies a long-felt 


contacts hermetically sealed in a 


energising coil, ensuring sus- 
tained reliability and trouble- 
free operation. 

Ambient Temperature Range: 
—60° to + 100°C. 

Altitude: 60,000 feet 
Dimensions: 3” x 3” x 24” 
Weight: 0-78 Ib 





Cendrey Relays) 


Write now for fully illus- 
trated brochure and details 
of the range of HENDREY 
Guided Weapon Instruments 
and Aircraft Relays. 





HENDREY RELAYS LTD., BATH ROAD, SLOUGH, BUCKS. 


& 


Tel: Burnham 609/611. 


Manufacturing Electrical Engineers, Control & Laboratory 
Apparatus. 


On Admiralty, Principal Ministries & Post Office Lists, A.R.B. & 
M.O.A. Approved Inspection. 








need in that it features silver | 


separate compartment from the | 





EDGHILL EQUIPMENT LTD. 
present 
the latest in 
self-propelled 
passenger 
embarkation 


incorporating : 


* Fibreglass Body 

* Ford type 102E petrol engine 

* Edghill-designed chassis 

* Sill-height range to suit 
customers’ requirements 


* All operating controls 
at driving position 


* All round visibility 
* Easy operation 


EDGHILL EQUIPMENT LTD. 


Hook, Nr. Basingstoke, Hants. 
Telephone: Hook 309 Telegrams: Hook 40 
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CAR DRIVING 
AS AN ART 20 epition 


S. C. Davies of “The Autocar” 


This guide for learners and advanced drivers is outstanding in teaching roadcraft— 
the higher art of driving, as distinct from the elementary business of making a vehicle 
Start, stop and keep on its course. Covers the driving test; driving in rain, fog and 
snow ; driving in traffic and driving for performance; dealing with passengers, luggage 
and trailers; foreign touring; and care and maintenance. 


12s 6d net by post 13s 6d 203pp illustrated 


outstanding books 
CARAVANNING AND CAMPING 


f interest 
idvenelibe: aire FOR MOTORISTS 
to A LL moto rists John Yoxall of “The Autocar” 


Deals thoroughly with everything essential to the full enjoyment of mobile caravanning 
and motor camping. Covers such items as choosing a matched outfit; interior layout; 
design and construction; undercarriages; brakes and hitches; lighting and heating; 
water supply; sanitation; maintenance; caravanning abroad; tents and equipments; 
clubs; and legal matters. 


8s 6d net by post 9s 2d 146pp _ illustrated 
from all booksellers 


Published for “‘The Autocar” by 
WLIFFE Books Ltd Dorset House Stamford St London SE! 

















The AIRCRAFT PACKERS 
AND SHIPPERS 


J. J. BENSON 


AIRCRAFT INTERIOR FURNISHING. 
For over 30 years wehavespecialised in 


aircraft packing and there is no substitute for experience. Complete or part interiors and seating to 
Our extensive premises at Chiswick embody modern your requirements 

handling methods and facilities for grouping, and have 
long been a focal point for the shipment of aircraft and 
ancillary equipment for the Industry. Ground equipment, SOUTHEND AIRPORT SOUTHEND-ON-SEA ESSEX 
power plants, tugs, trolleys, radomes, canopies, fire- 
fighting appliances, parachutes, instruments and radio 
equipment emanating from all the principal manufacturers 
throughout the country are routed so that the well-proved 
service of R. & J. Park Ltd. can pack and ship to all 


parts of the world. | | Gas Turbines and Jet 


R.&J. PARK LTD Propulsion 


By G. GEOFFREY SMITH, M.B.E. 


EXPO RT PAC KER S Revised by F. C. SHEFFIELD 
of E XxX p E RI E N CE In addition to the fundamental principle of jet propulsion 


and its historical background, extended treatment is given 

to combustion and metallurgical problems. Some chapters 

deal with pulsejets, rocket propulsion and gas turbines for 
istered Office, road transport. 


Packing Works: 
DOMINION sone sy pane ROAD, 6th Edition (1955) 419 pp. 35s net (By Post 36s 9d) 
Telephone : Cables: Obtainable from leading booksellers, published by 
Chiswick 7761 “Parkdomin, Chisb” 


APPROVED A.1.D., L.F.V., L.E.M.E., CLE, ADMIRALTY ILIFFE Books Ltd Dorset House Stamford St London SE! 


Tel. SOUTHEND-ON-SEA 544605 
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Keegan Aviation ... 


announce their appointment as sole 
European distributor for 





the NEW Ritey 65 
— rt 


INCLUDES 


% Full 1.F.R. radio (Collins 
V.H.F. (2), V.O.R., LLS., 
A.D.F.) fiteed as standard. 


* New aircraft warranty 
with two months’ free 
servicing. 


*% Double-thick windows and 
panoramic one piece wind- 
screen. 


* Fn with generous bagasse LG latest executive twin from the U.S.A. 


com rtment. 
a (Demonstrator now at Panshanger) 





*% Augmented underwing 
exhaust system. Price delivered UK duty paid, no extras of any description 


* Engineered sound-proof- £24,500 fitted with 250 h.p. Continental engines 
_ £28,500 fitted with 260 h.p. Continental engines 
— (260 h.p. (SPECIAL EXPORT PRICES ON DEMAND) 


jel 
230 m.p.h. cruise Full illustrated details from 


400 mile range Keegan Aviation Limited 


170 m.p.h. single engine cruise 
22,000ft ceiling PANSHANGER AERODROME, HERTFORD 
Tel: Essendon 491/2 Cables: Planesales, Hertford Telex: 1943 




















LENTERNS 


Have supplied Bolts and Nuts, etc., for these through 
the years of development, who knows what comes 
next!—Anyway our parts will be in it 


Give for 
those 

who a 
Gave f 





‘ 

i 

Thousands of our finest men and fi, 

women in the Royal Air Forces + 

have given their service, their health, and in many cases, their lives 
for their Country and in defence of Freedom. Today many of them 
and their dependants are in urgent need of the R.A.F. Association’s 
Welfare Service. Please give all you can for the emblem on Wings Day 
or send a donation direct to Headquarters. 


WEAR THIS EMBLEM Have you applied for a Stock List? 
ON SATURDAY 
| LENTERN (AIRCRAFT) LTD. 


WINGS D SEPTEMBER 
AY SEPTEMBER FACTORY AND STORES 


ROYAL AIR FORCES ASSOCIATION 43 Grove Park Road, W.4 Main Road, Hawkwell, Hockley, + See 
Incorporated by Royal Charter LONDON OFFICE 


Registered under the War Charities Act, 1940 
PROCEEDS TO BE DEVOTED TO CHAR 324/5 Grand Buildings, Trafalgar Square, W.C.2 
= ITABLE & WELFARE PURPOSES wit 


H 

















Space donated by: FIELD AIRCRAFT SERVICES LTD. 








ziGhT 


Aircraft, Spacecraft, Missiles 


PRESS DAY — Classified advertisement 

“copy” should reach Head Office by 

FIRST POST THURSDAY for publication 

in the following week's issue subject to 
space being available. 


FLIGHT 


CLASSIFIED A 


Rates. 1/2 per word, minimum 14/-. 
Official Notices, Public Announcements, Public Ap 


Rh 


ion, 8.E.1. 


rates for Auctions, Contracts, Patents, Legal 
ppolatimenia, Ten —- | 
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DVERTISEMENTS 


1/4 per word, minimum _— 


All it bdvertisements must be 4 


must be 


and address 
‘to Ow LIGHT Classified ———— Dept., Dorset House, Stamford 


Postal Orders and cheques sent in payment for advertisements should be made payable to “Flight,” ang 


crossed & Co 


Advertisers. who use these columns segularty ane alowed 0 discount of 6% Ser 18, 10% for 26 and 15% fee 


Trade 
52 consecutive insertion orders. Full particulars will 


be sent on applicatio 


Box Numbers. For the convenience of Eeray advertisers, Box Number facilities are available at an 


charge for 2 words plus 1/- —- to 
ad harge. Replies 


retain the 


the cost of registration and postage, which must be added to thy 
sddressed to Btreet, 


to “Box 0000, c/o Flight,” Dorset House, Stamford 


t to refuse or withdraw advertisements at their discretion and do not accept liability 


The Publishers righ 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes, 








AIRCRAFT FOR SALE 





R. K. DUNDAS AERO LTD 
SPECIALISTS IN EXECUTIVE AIRCRAFT 


jor THE MANY who come to us for advice on all! 
types, particularly business aircraft. Some buy, 
some don’t, but our advice is equally willing, free, and all 
embracing. And don't think that you have to spend a 
fortune to acquire an efficient, airworthy machine. 


H. RAPIDE. A biplane, yes, but a fine, safe air- 
* craft with plenty of life yet. Exceptional example: 

280 hrs. c.o.h.on engine, STR.9Z 100, 44-channel, ADF 
and Radio Compass, Fan Mkr Receiver, Full I.F. Panel. 
Interior: white, silver and blue; exterior: red and grey. 
Radio installed this year at a cost of £1,500. C. of A. 
to March 1962. Offered for £1,000. 
N ILES ARIES, 4-seater. The best of the Gemini 

clan, with two 155 h.p. engines to give it that | 
useful extra power. One only: 260 t.t. Full LF. panel. | 
Rotating beacon, disc brakes, night-flying equipped. | 
STR9X VHF, Murphy MR80B VHF, Marconi AD7092 | 
ADF, USA BC 453} MDF, USA BC 1033 Mkr Receiver, 
new Narco VIR 2A VHF ILS loc VOR Mkr. Built in 
1955 by F. G. Miles and maintained since regardless of 
price. An exceptional aircraft. Price, including spare 
engine, £4,000 





VRO XIX. Now this really can be a most useful pas- 
senger freighter. Up to 10 seats, or nearly | ton | 
freight, metal wings, two 420 h.p. engines. We have a | 
real beauty; new C. of A. and completely overhauled, 
350 engine hours (“O" s.t.o.), new tasteful upholstery | 
and foam-rubber lining, newly painted and beautiful to | 
behold in pale blue. white, royal blue trim. What more 
could be desired for reasonable operation in a modern 
low-wing monoplane twin, for many different types of 
work—the RAF use it, and they should know!—and for 


only £4,500 

D H. DOVE 6A. Truly the executive de luxe, with 
* surely no need to describe its superlative qualities 

One only, with both props “O” hours, engines 0 and 200, 

new C. of A., dual VHF, ADF, ILS/VOR, for far less 

than others on the market, only £17,500. 


| 


AJOT FORGETTING the superb American twins, | 
4 the Apaches, Cessna 310s, Beechcraft and Aero | 
Commanders, the sleek fast singles such as the new | 
Mooney Mk. 21, excellent used Comanches, Cessnas and | 
Beechcraft. We can offer them all, and what's more, | 
discuss all your problems and the possibilities with you | 
without obligation. Come and see— 
R. K. DUNDAS AERO LTD 
DUNDAS HOUSE, 
59 ST JAMES’S STREET, 
LONDON, S.W.1 
Tel.: HYDe Park 3717. 


Cables: DUNDUK 


[0SS9 


H. CHIPMUNK Mk22, 
* night flying 
aerobatic C. of A 


full dual 10 channel radio, 
electric starter, nil hour engine, full 
, etc., £3,000 


J. WHITTEMORE (AE ee LTD., 


* Kent. Biggin Hill 221 
AUSTER V with low hours and 3 years C. of A., with 
full blind flying panel and many extras, for immedi- 
ate sale, £1,600 o.n.0.—-Send for full specification list to 
Photopia Ltd., Newcastle, Staffs. (2405 


Biggin Hill, 
(0501 


H. SURVEY DOVE available at £18,500, or for 

* leasing. Just completing its check IV. Compo- 

nents and propellers nil hours. Radio STR 12D, Collins 

H.F. 18 S4A. Further details Overseas Aviation, Panton 
House, Panton Street, 25, Haymarket, London, S.W.1 


[2430 





IGER MOTH, C. of A 
intercom Bargain 
Birmingham 13 


valid until April '63, electrical 
£300, 121 Russell Road, 
2431 


EUROPE’S LEADING 
AIRCRAFT TRADERS 


DE LUXE BUSINESS 
EXECUTIVE AIRCRAFT 


We can supply them all, new or 


OUR REPUTATION I! 





other aircraft or cars accepted in part exchange 


SINGLE ENGINE 
SINGLE SEATERS 


PROPELLER TURBINE 
AIRLINERS 


used, extended credit if required, 


S$ YOUR GUARANTEE 





SHACKLE TON 
AVIATION LIMITED 


Lea 


HYDE PARK 2448/9 


PICCADILLY, 


LONDON, 








AIRCRAFT ACCESSORIES & ENGINES 


R& LASON’S for Tiger Moth spares. Gipsy engine 
overhauls and spares; and now increased facilities at 
Biggin Hill for your C. of A. overhaul. All light aircraft 


types acceptable. Croydon 5151. 


a 
7 nil, £135. Also time ex. Cirrus Mi.1, £45. All Taylor- 
craft spares. Thornbury 2055 (2538 


IRTRADE LTD. for Aircraft 
spares. Components and Instruments A.R.B., 
Croydon Airport, Surrey. Tel.: CRO 0643. {0232 


FAIRCHILD Argus engines and airframe oan. 
Travelair Ltd., 115 Oxford Street, W.1. (Tel.: GER 
3382.) (0135 
puss and Sockets. More than 1,000,000 in stock 
covering over 50 different ranges. British and Ameri- 
can. Stock list on application to Sasco, Nutfield, Redhill, 
Surrey. Tel.: Redhill 5050 [0052 
ERONAUTICAL & MARINE SUPPLIES LTD. for 
all aircraft and engine spares for Dakota, Viking and 
Dove aircraft. Aeronautical and Marine Supplies Ltd 
Southend Airport, Essex. Tel.: Southend 40334/ 5/6. [0163 
R SALE, prop, suit Proctor aircraft, but voqniias 
(243 


and Aero Engine 


certification. Offers to Box 7487. 


(0133 | 
H.P., 75LB, McCullogh flat four, t.t. 8 hours, s.c.o. | 


AIRCRAFT ACCESSORIES & ENGINES 





T. NEWTON AND CO. and NEWTONAIR, 
* LIMITED, Gatwick Airport, for all your aircraft 
electrical and electronic equipment. A.I.D. and Ae 





AIRCRAFT WANTED 





| | WANTED Gipsy Queen 2; at least 150 hours remaining, 
Cheap. Reply Box 7486. (2432 


D°vE REQUIRED in run-down condition. Airframe 
| without engines, propellers, etc., considered if 
cheap. Box 7485. (2429 





AIR PHOTOGRAPHY 





| 
1) PIX. Sets of 116 photographs. List with 
sample, 1s.—26 Marriot Road, Barnet, Herts. [2421 








ud 15% far 
ded to the 
ord Street, 


pt Wabity 
es, 





«eB 
AERONAUTICAL 


C47 -DC3 Specialists 


. AN Materials, Filaments, Voltage 
Regulators, Reverse Current Relays 

. Main wheels compiete, Wheel and 
Brake spares 

. Pumps, Starters, Generators, Tacho 
Generators, Vibrators 

. Engine Mounts, Bolts, Brushes, Sand- 
wich rubbers 

. Anti-drag Rings complete, Flap 
Assemblies and spares 

. Hydraulic Regulators, Selectors, 
Retractors and Compensating Jacks 


84. ALEXANDRA ROAD 
PULL PLLA ILE 


Telephone FARNBOROUGH 2881 2 3 








AIRCRAFT & ENGINE PARTS 


Continental Engines and Parts 
Lycoming Engines and Parts 
Champion Spark Plugs 
Collins Radio 
Lear Inc. 

Bendix Radio 
National Aeronautical Corp. (NARCO) 
Goodyear—Wheels, Brakes, Tyres 
Douglas DC-3/C-47 
Hose and Hose Fittings 


ATLANTIC AVIATION 
CORPORATION 
BOX 144, SOUTH HACKENSACK, N.J. 
Teterboro Airport Cable Address: 
Teterboro, NJ. Atlantic Teterboro 
U.S.A. Phone: Atlas 8-1740 











HYDRAULIC 
TEST RIGS 


Static and Portable types for Air- 
craft up to DCé6 or equivalent 
capacity. 


STARAVIA LTD. 
Redfields Works, Church Crookham, 
Nr. Aldershot, Hants. 

Tel.: FLEET 1383 














LEAVE COMPETITORS BEHIND 
WITH A CESSNA 


Write for details to 
W.H. & J. ROGERS (ENGINEERS) LTD. 
Great Barford, Bedford 











Sole Distributors in the U.K. 


VIGORS AVIATION LTD. OXFORD 
AIRPORT. KIDLINGTON 3444 











| 


| 
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AIR PHOTOGRAPHY 





A, W. YOUNG. Specialists in all ex-Government 

photographic equipment. 

Chatsworth Road, London, E.5. Tel.: AMHurst A 
[ 


Showrooms at 159 





BUSINESS OFFERS 





wo 
T one- 

















Operators- 


OLD OR NEW! 


IF YOU ARE CONSIDERING START- 
ING YOUR OWN AIRLINE—OR EVEN 
IF YOUVE GOT ONE—YOU CAN 
BUY OR LEASE AIRCRAFT FROM US 


THE FOLLOWING AIRCRAFT 
AVAILABLE IMMEDIATELY 


e@ ARGONAUTS 
from £20,000/Lease £15 
per hour 


NORTH STARS 
from £15,000/Lease £12 
per hour 


AMBASSADORS 
from £45,000/Lease £20 
per hour—All Check IV'd 


VIKINGS 

from £4,000/Lease £6 
per hour (with or without 
freight door) 


DOVES 
from £12,000/Lease £15 
per hour 


All enquiries to 


OVERSEAS AVIATION LTD. 
PANTON HOUSE, PANTON STREET, 
25 HAYMARKET, LONDON, S.W.! 

















AIRMOTIVE SUPPLY (LONDON) LTD. 
Affiliate of Airmotive Supply Corpn. (U.S.A.) 
SUPPLIERS OF PRATT & WHITNEY 
ENGINES AND ENGINE PARTS 
AND RELATED SPARES 
TO WORLD AVIATION 
28 VICTORIA STREET, LONDON, S.W.! 
Telephone: ABBey 7788 











There is a JODEL for you. 
Either the AMBASSADEUR 3 seater 
or the MUSKETEER 4—5 seater. 
U.K. Agents: 
ROLLASON AIRCRAFT & ENGINES LTD. 
REDHILL AIRPORT - SURREY 
Telephone: NUTFIELD RIDGE 2212 





VACANCIES exist for P.P.L. holders to take 
sixth share each in private light aircraft. Write 


| now. Box No. 7462. [0421 


eae 
in the MODERN 
MANNER 


in THE AERO 145 
LIGHT TWIN 4SEATER 


@ Lowest priced light Twin in the world 

@ Retractable Undercarriage 

@ V.P. Propellers 

@ Fuel inj for ec y and safety 

@ Cruises at 160 m.p.h. 1 | imeataaiaaanaa 
of only 10 g.p.h. Tie’ m.p.g.-) 

@ Comfortable 4 seat cabin with excep- 
tional all round view 

@ British C of A Validation in full Public 
Transport Category (Group C) 

@ Comprehensive Standard Equipment 

@ Full spares backing 

Enquiries welcomed for the elegant 

single engine Meta-Sokol and the 

Morava L200A. 


SOLE U.K. AGENTS 
PETER S. CLIFFORD & Co. Ltd. 


Oxford Airport, Kidlington 
Phone Kidlington 3355; Evenings and W/Ends 
Bletchington 392 
in conjunction with G/C Edward Mole, U.K. 
Distributor. 

World wide Distributors OMNIPOL, PRAGUE 

















4 KYLANE 


APPOINTED DEALERS 


The North & West 
Squires Gate Airport, Blackpool, | ancs. 


East & East 


Midiands: Wes‘air Limited, 


Midlands : 
W. H. & J. Rogers (Engineers) Ltd., 
Gt. Barford, Bedford. 
West: Steels (Aviation) Limited, 
Clifton, Bristol 
Scotiand : Airwork Services Limited, 
Perth Aerodrome, Perth, Scotland. 


SOLE DISTRIBUTORS IN GREAT BRITAIN ARE 


AIRWORK SERVICES 


PANSHANGER AERODROME - HERTFORD 
TELEPHONE: ESSENDON 3!5 














CESSNA for °61 


me 150 


from 
WESTAIR "32 
UTHORISED DEALER 

SQUIRES GATE. — . 
ephone: 42660 

SALES - SERVICE PARTS 








SERVICES 


BLACKPOOL 
CHARTER 








CLOTHING, FOR SALE OR WANTED 





A.F. officers’ uniforms purchased, good selection 
* of R.A.F. officers’ kit for sale, new and recon- 


ditioned. Fisher's Service Outfitters, 86-88 Wellington | 


Street, Woolwich. Tel.: Woolwich 1055 [0567 





ELECTRICAL EQUIPMENT 





LECTRICAL Connectors. More than 1,000,000 in | 


stock, covering over 50 different ranges. British 
and American Stock list on application to Sasco, 
Nutfield, Redhill, Surrey. Tel.: Redhill 5050 [0054 





ENGINE OVERHAULS 


NGINE overhauls. Hants & Sussex Aviation Ltd. | 
offer Britain's most comprehensive overhaul service, 

including magneto and component overhaul with spares 
supply. All D.H. range up to Queen 30 Mk 2 for Heron. | 
Armstrong Siddeley, Blackburn Cirrus, Lycoming and | 
United Kingdom distributors of Continental motors. | 
Huge exchange pool most type engines. Specialists in | 
export work. Address: The Airport, Portsmouth, Hants 
Tel. 63051 (0711 | 


| 





FOR CHARTER 





A!® LINKS have a DC3 fleet available for charter, up 

to 36 seats or freight from Gatwick or Leeds Air- 
port. Enquiries to Air Links, Gatwick Airport. (Tel 
No. Livingstone 8811, ext. 6543.) (0236 


FOR SALE 





UANTITY of Tiger Moth spares, Gipsy Maijor 
engines and engine spares and propellers for sale. 
Inspection invited. Crop Culture (Aerial) Ltd., Bem- 
bridge, L.o.W [0305 


GROUND EQUIPMENT 





GURPL US TEST EQUIPMENT for sale. Hydraulic, 
Pneumatic, vacuum, electrical, low temperature, 
instrument, propeller, tensile impact, creep, crack 
detection, etc. Send requirements. L. Solloman Ltd., 
| Beaufort Street, Manchester, 3. Phone BLACK friars 
4571. [0452 


INSURANCE 


Ft LL flying cover included without extra Premiums for 
Endowment Assurance. House Purchase and 
Retirement Provision—Pilots and Aircrew of B.E.A.., 
B.K.S., B.O.A.C., B.U.A., Cunard-Eagle, Silver City and 
members of B.A.L.P.A. City Assurance Consultants Ltd., 
46 Cannon Street, London, E.C.4. CITy 2651 (2417 | 





LINK TRAINERS 


INK TRAINER. D.4 Mark 1 with V.O.R. for sale, 
Vendair, Biggin Hill 2251/2. (0453 


PACKING AND SHIPPING 





R & J. PARK LTD., Dominion Works, Thames Road, | 
* Chiswick, London, W.4. Phone: Chiswick 7761. 
Official packers and shippers to the aircraft industry. 
[0012 


FLIGHT 


BRITISH 


WIRE THREAD INSERTS 


Precision made in Carbon Steel for Aluminium and 
Magnesium. Also in Stainless Steel and Bronze. 


B.S.F. + Metric - B.S.P. - BA. 
Whitworth - Unified 


THE EVEREST 
z-length coat 


A full 2-length coat, 34”, 
really warm and comfort- 
able. in lovat shade 
proofed gaberdine, lined 
right through the body 
with soft sheepskin, with 
a collar of beaver lamb. 
Waterproof interlined 
throughout. 
Sizes 34 to 44 chest, 
length 34° Price £7/7 
yer ayy tubes. Cat. 
13—for R.A.F. type hel- 
mets, 22/6. 
*R.A.F. Type Sheep- 
skin lined Flying Jac 
kets, €11/17/6. 
AGoasies, flying, mk. 8, 
fs 


*Spectacies, anti-glare, c/w case, 22/6. 
* Overalis, flying, fully zipped, white or black, 84/-. 
*& Masks, oxygen, c/w mic., brand new, 39/6. 

* Gloves, flying cape, 17/11. Terms to Flying Clubs. 
Iustrated leaflet on request. Trade supplied. 
NEW SHOWROOM NOW OPEN FOR FLY- 
ING AND MOTOR RACING CLOTHING. 


(Dept. F), 124 Great Port- 


land Street, London, W.|!. 
8) Lowen) Tel.: MUSeum 4314. 
Grams: Aviaki, Wesdo, London. 





“ MINISTRY OF AVIATION 
Air Traffic Control Officers 


Posts for men or women at least 23 and under 
35 on 1/7/61. Candidates must have had recent 
aircrew experience, preferably as pilot or navi- 
gator in civil air transport or H.M. Forces; but 
exceptionally, extensive experience in A.T.C.O. 
duties may be accepted. They should normally 
also have G.C.E. with five passes, or an equiva- 
lent academic qualification. Starting salary 
(London) from £872 to £1,251. Maximum 
£1,599. Appointment initially unestablished, 
but prospects of establishment and promotion. 


Apply : 
MINISTRY OF AVIATION, 
Est 5 (a) 1/R 758, The Adelphi, 
John Adam Street, London, W.C.2 








§ CROSS MANUFACTURING 
CO. (1938) LTD. 


Tel: Combe Down 2355/8 
Grams: Circle, Bath 
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PUBLIC APPOINTMENTS 


i 





MBENISTRY OF AVIATION requires Engineers We 
the Royal Aircraft Establishments at F arnborough, 
Hants., Bedford and at the Aeroplane and 
Experimental Establishment, Boscombe Down, Ame 
bury, Wilts. The posts carry responsibility for ici 
Maintenance and Experimental Installation work o 
groups of aircraft. Quals.: Should have served recognised 
engineerin apprenticeship and should posses 
A.F.R.Ae.S., A.M.I.Mech.E. or an equiv. qual. Muy 
have experience of aircraft servicing and maintenance 
Knowledge of aircraft maintenance procedure adyap. 
tageous. Salary: £911-£1,390 p.a. (Provincial). Commens. 
ing salary for age 34 and over £1,218. These Establig, 
ments will receive National rates (£936-£1,430) on L.1L@ 
Not established but opportunities to compete for estab. 
lished pensionable posts will arise. Forms from Ministy 
of Labour, Technical and Scientific Register (K), 28 King 
| Street, London, S.W.1, quoting C.576/1A. Closing day. 
29 September, 1961. (2402 





IR MINISTRY have vacancies for CIVILIAN 

RADIO TECHNICIANS at RAF Sealand 
Cheshire; REU Henlow, Bedfordshire; and variog 
other RAF stations throughout the United Kingdom 
for the servicing, repair, modification and testing of ar 
and ground radio and radar equipment. Commencing 
salary (National) (according to age) is £630 to £810 pa. 
max. salary £930 p.a. Rates are subject to small dedue. 
tion at certain provincial stations. Houses may & 
available for renting at West Kirby some 15 miles from 
Sealand. Apply to Air Ministry, C.E.3h, Princes Hous, 
Kingsway, London, W.C.2 or to any Employmen 
Exchange quoting City O/N 3057 





RADIO AND RADAR 





FTER Sales Service. This is important with modem 
complex equipment. Make sure you order you 

new equipment through A. J. Whittemore (Aeradio) 
Ltd., Biggin Hill, Kent, Biggin Hill 2211. (0302 





SERVICES OFFERED 





REPAIRS and C. of A. overhaul for all types of 
aircraft. Brooklands Aviation Ltd., Civil Repair 
Services, Sywell Aerodrome, Northampton. Tel. 
Moulton 3251. (0307 





SITUATIONS VACANT 














] 

} PLANNING ENGINEER required with knowledge of 
machined and sheet metal details.—Apply stating 

experience, age and salary required to the Manage, 

Brooklands Aviation Ltd., Buttocks Booth, Moulton, 

Northampton. [2393 


AIRFRAME FITTERS required for repair and over 

haul of Ministry of Aviation aircraft. Ex R.N.AS. 
or R.A.F. personnel preferred. 42 hour, 5 day week. 
Canteen facilities. Free transport from Kettering 
Northampton, Bedford and St. Neots areas. Apply ® 
Person or by letter to Brooklands Aviation Ltd., Litt § 
Staughton Aerodrome, near St. Neots, Hunts. Tel 
Colmworth 333. [234 


& C. LICENSED ENGINEER required, exper 
* enced on Dove and light aircraft. Apply Tyne 
Tees Aviation Engineering Ltd., Woolsington Airpon, 
Newcastle upon Tyne. [2364 


JLECTRO-HYDRAULICS LIMITED, Warrington, 
require Technical Authors with experience in th 
compiling of Service Manuals for aircraft landing get 
and hydraulic equipment. Knowledge of M. and A. af 
A.T.A. procedure desirable but not essential. Salary @ 
accordance with experience—Apply to Perso 

Manager, Electro-Hydraulics Limited, Liverpool Road, 
Warrington, Lancashire. (2403 


ALEDONIAN AIRWAYS (PRESTWICK) LTD. 
require Licensed Aircraft Engineers with “A” and 

| or “C” licences covering DC7C aircraft. Licensed 
Engineers without DC7C will also be considered. Based 
at Gatwick and Prestwick as Station Engineers. Starting 

| salary of £1,200 minimum, depending upon experienc. 
Please apply to D. H. Walter, Technical Directot, 
Caledonian Airways (Prestwick) Ltd., 101 Victom 

| Road, Horley (4446/7). [2408 
| 


WO AIRCRAFT/ENGINE fitters required with 
experience on light aircraft. Apply Manager, Lutos 
| Flying Club, Luton. Luton 4426. (2424 
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MACHINE 
TOOLS 
GROUP 


Due to increasing demand for B.S.A. MACHINE TOOLS and the resultant 
expansion programmes, vacancies now exist for TECHNICAL STAFF in the 
following grades at: 


(a) B.S.A. TOOLS LTD., MACKADOWN LANE 
KITTS GREEN, BIRMINGHAM 33 


(b) B.S.A. BROACH CO. LTD., STUDLEY ROAD 
REDDITCH 


(c) AUTOMATION JIGS & TOOLS LTD. 
14 BATH ROAD, WOLVERHAMPTON 


MECHANICAL DESIGN DRAUGHTSMEN 
MACHINE DESIGN DRAUGHTSMEN 
JIG & TOOL DRAUGHTSMEN 


TOOLING & PROJECT ENGINEERS 


WITH WIDE EXPERIENCE ON TOOLING EQUIPMENT 
FOR CAPSTAN LATHES, BAR & CHUCKING AUTOMATICS 


Excellent working conditions, attractive Pension Fund, free Life Assurance 
Scheme and first-class Sports and Social facilities 


Application for interview may be made 
(a) in person (b) by letter (c) telephone to: 
PERSONNEL MANAGER 
B.S.A. TOOLS LIMITED 
MACKADOWN LANE, KITTS GREEN 
BIRMINGHAM 33 
STEchford 3071 











SITUATIONS VACANT 





L A.T.A. AIRLINE disposing of surplus aircraft seeks 

person or persons with necessary contacts among 
potential purchasers in Africa to cover the market there. 
Financial details of arrangement, which would be expected 
to cover about three to four months, would be settled 
by negotiation. Please send detailed proposals in con- 
fidence to Box 7484. (2428 


A FLYING INSTRUCTOR will be required shortly 

at the Midland School of Flying at Derby Airport. 
The post is permanent and conditions of service are 
favourable. Postal applications to the Chief Instructor, 
Air Schools Ltd., The Aerodrome, Elstree, Herts. [2421 


GENIOR SALES ENGINEER to assume complete 
responsibility for selling synthetic resin adhesives 
and aluminium honeycomb to the aircraft industry. Full 
technical service and publicity backing will be given by 
the Company, which is already manufacturing on a large 
scale and is well known internationally for its products. 


HIS IS a new appointment and offers considerable 
opportunities for advancement. Travel at home 
and in Europe will be necessary and there will be consider- 
able freedom in planning customer visits. A working 
knowledge of French or German will be a distinct 
advantage. 


CANDIDATES should have an engineering qualifica- 

tion, and design or production experience, preferably 
in the aircraft industry. They should be of sufficient 
calibre to do business with senior executives and already 
Possess a successful record of selling. Preferred age: 27-38. 


} GALARY will be by arrangement and a company Car 
| will be provided. There is a generous contributory 
Pension scheme and a prosperity bonus. 
APPLICATIONS should be addressed in confidenee 
to the Personnel Manager, CIBA (A.R.L.) Limited, 
Duxford, Cambridge, or telephone Sawston 2121 reversing 
charges. (2422 


"TRANS EUROPEAN AIRWAYS have vacancies for 

the following staff, to be based at Gatwick: Ground 
| Engineers, licensed ‘A’ and ‘C’ on 049 Constellation. 
| Applications to Chief Engineer, E. Kelly. 


RADE ‘A’ FLIGHT ENGINEERS, minimum quali- 
fication, 1,500 hours on Constellation aircraft. 
Applications to Technical Director. 


RANS-EUROPEAN AIRWAYS, 81 Flee; 
London, W.1. [2423 





SITUATIONS WANTED 





L.T.P. 5,000 HOURS. Viscount, Dakota, Rapide, 

* etc. Group 1. Full Instructor's Rating, requires 
position, preferably London area. Box No. es 

2414 


oe TIME engineer, groups 5/1/2, 6/1, 6/2, including 
foreign aircraft, desires position with club or 
similar preferably London or south England districts. 
Box No. 7483. [2427 











TENDERS 








INSTRUCTORS 


BEA 


ENGINE/AIRFRAME - RADIO - ELECTRICAL/INSTRUMENT 


to lecture to engineers and apprentices on engines, airframe or aircraft electrical 
and radio equipment, preparing training aids and notes and setting and marking 
examination papers. A recognised apprenticeship or equivalent technical training 
and at least 5 years’ practical maintenance/overhaul experience essential. AME’s or 
ARME’s Licences, HNC (Electrical or Mechanical Engineering) or C & G Final 
Certificate (Telecommunications) desirable. Salary range: Engine/Airframe or 
Electrical/Instrument £1050-£1450; Radio £996-£1292 or £925-£1131 depending on 
qualifications and experience. 


Write, in confidence, to Personnel Officer Engineering (Administration Offices), 
BEA Engineering Base, London ‘(Heathrow) Airport, Hounslow, Middlesex. 











INVITATION TO TENDER 


| Tenders are invited by the Federal Government of 
Nigeria for the purchase of one de Havilland DH104 
Dove Aircraft with one spare engine and one spare 
propeller. The Aircraft can be inspected at the Lagos 
| Airport by arrangement with the Director of Civil 
| Aviation. Tenders marked “Tender-Dove Aircraft’’ 
should be directed to the Director of Civil Aviation, 
Lagos, Nigeria. 


The Federal Government of Nigeria does not bind itself 
| to accept the highest or any tender. (2425 
| 





TUITION 


} 
| 
| 





SURREY AND KENT FLYING CLUB, Biggin Hill 
(BN9) 225. M. of A. approved course. Tiger and 
Hornet Moths, Chipmunk and Prentice. Contract rates. 
Route 705, one hour from Victoria. [029 


WWHATEVER your training requirements, consult the 

organisation that has 23 years’ experience and has 
trained more than 14,000 pilots. There are a few vacancies 
remaining on a fully-integrated flying and ground course 
for the C.L.P./LR. starting on 24th October and our 
employment service is available to successful graduates. 
Prospectus and forms of application from Air Schools 
Ltd, The Aerodrome, Elstree, Herts. (2426 














Sane Passed G.C.E.? 


OUTHEND-ON-SEA MUNICIPAL FLYING 
SCHOOL. Commercial and Private Pilot's train- YOU COULD FLY AS AN OFFICER IN THE R.A-F, 
ing. Instructors’ Courses, night flying every night. 
Rates from £4 (contract). No entrance fee or subscrip- 
tion. Municipal Airport, Southend-on-Sea. Southend-on- 
Sea 40201. [0450 





The Royal Air Force needs pilots, navigators and air electronics officers: 
’ INING CENTRE, D4 d - . 

DPT te Train epvomees Ratiogn. Renewals young men to fly the fighters, bombers, helicopters and transport aircraft that 
and latest procedures for flights to any Aerodrome 22> play a vital part in Western defence. If you are under 26, fit, and hold G.C.E. 
a as at ‘O’ level (or equivalent) in at least five acceptable subjects including English 


language and mathematics, it could be that the R.A.F. needs you. 





LFARN TO FLY, £37; Instructor’s Licence and Instru- 


ment flying for £4 12s. 6d. Night flying £5 12s. 6d. . =" , 
per hour. Residents 6 guineas weekly. Specialised Become an aircrew officer- and you will have a career that offers from the 
Course for Commercial Pilot's Licence. Wiltshire School very beginning, responsibility, variety, rewards and satisfaction equalled by 


Z oe . - 
- Yor iSonin Gem Weresloch, Hams. — 10253 very few others. You could serve in any one of a dozen countries—and 
wherever you go you will be among friends. You are a key man, and if you are 

F.R.AcS., A.R.B.. Certs. A.M.I.Mech.E.. etc. a natural leader, command can come very early in your career. You could be 


* on “No Pass—No Fee” terms. Over 90% successes. the captain of a “V’ bomber before you are 25, and a Squadron Leader before 
For details of Exams and Courses in all Branches of 
Aeronautical work, Aero Engines, Mechanical Eng., etc., you are 30. 
write for 148-page Handbook—free. B.1.E.T. (Dept. 702), . . 

9 Wright's Lane, London, W.8. [0707 Your pay is excellent: £950 a year as a Flying Officer of 21 and as a Flight 


a NAVIGATION off Lieutenant of 25 drawing full allowances you could earn over £1,750. On 
ONDON SCHOOL OF AIR NAVIGATION offers : . ; . , 9 . : 
full-time personal coaching with Home Study completing your service you will receive a generous tax free gratuity and if 
Correspondence Courses or combination of both for you serve for 16 years or more, you also receive a pension. 
all aspects of professional pilot and ee — i 
tions, also PPL Officially appointed rvices Courses | . . 
Scheme, 33 Ovington Square, Knightsbridge, London, | You are guaranteed service to age 38 (or for 16 years, if longer) anda 
S.W.3. KEN 8221. (0516 | considerable number of officers will be selected each year for commissions 
which offer service to age 55. Alternatively you may serve for 8 or 12 years, 
VIGATION LTD. provides full-time or postal tuition | and a few commissions allow you to leave after § years. 

* or a combination of these methods for M.T.C.A. 

pectaustentes Beances. Cinswscom instruction can be Act Now! Find out more about Direct Entry commissions, and life in the 


provided for A.R.B. General, certain specific types and — apg: < - 2 
performance schedule examinations. D4 Links. Ring | R.A.F., by writing, giving your date of birth and details of education, to: 


RODney 8671. For details apply Avigation Ltd., 30| : ini £ 
Central Chambers, Ealing Broadway, London, W.S. Group Captain J. A. Crockett, R.A.F., Air Ministry, (f& 851), Adastral 
EALing 8949, [0248 House, London, W.C.1. 


on th 


ENDAIR FLYING CLUB. Filyi training, Tigers, c 
Austers, etc. Full details ob tunes. Wri os | T H E F U TU R E is wi TH THE R.A -F. aa 
phone Biggin Hill 2251. [0239 the ¢; 


CONTROL HAWKER 


techn 
By p 
ENGINEERING ~ “ 
AVIATION 
Manufacturers of precision controls invite applica- 


Stam 
tions for the following Senior vacancies in their 
Engineering Department. 


to initiate original Design concepts and supervise 
preparation of Design Studies and specifications 
after liaison with customers. 








= 
! 
a 


We invite applications from experienced and 
qualified structures engineers for the post of 


Chief 
Stressman 


at our 


LONDON DESIGN OFFICE 





DEVELOPMENT ENGINEERS 


to carry out Research and Development work on 
various projects and supervise preparation of 
Test Schedules and Reports, including the design 
of special Rigs and Structures, 





The work covers a wide range of Aircraft, Nuclear and 
Industrial projects including Electro-Hydraulic Servo- 
Mechanisms, Remote Handling Devices as well as Pneumatic 
and Hydraulic Systems for Power Transmissions and Auto- 
matic Machinery. 


This is a senior position and applicants must have previous | 
aircraft experience plus the ability to manage a team. 


The posts, carrying Monthly Staff status, offer good 
prospects of a permanent and progressive career. Initial 
salaries will be dependent upon qualifications and experience. 
Travelling and other expenses will be paid to those invited 
to interview. Assistance will be given with removal expenses. 


Those interested are asked to write in the first instance 
giving details of age, education and experience to: 


H. M. HOBSON LIMITED 3] Vor 4-10)-1. me: tiled 7-4 ae 


FORDHOUSES, WOLVERHAMPTON, STAFFS. Bivuieee) 


Please write to: 

The Designer-in-Charge, 

BLACKBURN AIRCRAFT LIMITED, 

63 Old Brompton Road, South Kensington. 
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BOOKS 


BOOKS 





“47ACHTING Quizzes,” by Max A. Chappell. Packed 

y with information on everything nautical, from tides 
to trade winds, from fishing grounds to first aid. A book 
every enthusiast must read. 3s. 6d. net from all book- 
sellers. By post 4s. from Iliffe Books Ltd., Dorset House, 
Stamford Street, London, S.E.1. 


“ s BACS or Nomograms,” by A. Giet. Translated from 
A the French by H. D. Phippen and J.W. Head. Most 
engineers have made use of nomograms at some time in 
their careers, and are fully alive to the fact that they are a 
convenient too! when the same formulae have to be solved 
ly for several sets of variables. It is fair to say, 
however, that only a small proportion of even those who 
habitually employ nomograms know how to construct 
them for their own use. Most of the comparatively small 
literature on the subject is written for mathematicians and 
is extremely difficult for the practical engineer to compre- 
hend. This book is essentially practical, and not only 
demonstrates the many and varied applications of the 
abac or nomogram, but shows how even those without 
highly specialized mathematical knowledge may construct 
their own charts. 35s. net from all booksellers. By post 
36s. from Iliffe Books Ltd., Dorset House, Stamford 
Street, London, S.E.1. 


“G° Continental—By Car." Holiday motoring in 

Europe. By Walter Hutton. The author, who at 
one time was European Manager of the New York Times, 
spends six months of each year touring on the Continent 
of Europe, and in consequence has a unique knowledge of 
his subject. In this book he explains how to avoid the 
congested routes, either when travelling to known tourist 
attractions or in seeking the lesser-known beauty spots 
and places of interest. After a chapter on plans and pre- 
parations, all the main countries of central Europe are 
visited, France, Belgium, Holland, Germany, Austria, 
Switzerland, Italy and Spain. There are also chapters on 
mountaineering by car; and highways to hobbies. The 
text is supported by clearly drawn maps, including those 
covering the best approach routes to various countries, 
and mountain passes. The author gives first-hand 
information on condition of roads, hotels to visit and 
places and things to see. 17s. 6d. net from all booksellers. 
By post 18s. Sd. from Iliffe Books Ltd., Dorset House, 
Stamford Street, London, S.E.1. 


“THE Autocar Road Tests—Autumn 1959." By 
“The Autocar” technical staff. Illustrated reports 


on the performance of current British and foreign cars | 


including small family cars, luxury saloons and enthusiasts’ 
sporting models. Each report contains a description of 
the car's behaviour under varying conditions, numerous 
photographs and plans and a comprehensive table of 


“CAR Driving As an Art.” 2nd Edition. By S. C. H. 
Davis of “The Autocar.” This guide for learners 
and advanced drivers by a former racing motorist 1s 
outstanding in teaching roadcraft—the higher art of 
driving, as distinct from the elementary business of 
making a vehicle start, stop and keep on its course. 
The present edition has been thoroughly revised and 
re-illustrated. Some of the sub dealt with are: 
the driving test; driving in rain, fog and snow; driving 
in traffic and driving for performance; dealing with 
passengers, luggage, and traiiers; foreign touring; and 
care and maintenance. 12s. 6d. net from all book- 
sellers. By post 13s. 6d. from Iliffe Books Ltd., Dorset 





House, Stamford Street, London, S.E.1. 


‘GAS Turbine and Jet Propulsion.” Sixth Edition. 
By G. Geoffrey Smith, B.E. Revised by 
F. C. Sheffield. The fundamentals of jet propulsion and 
the historical background are discussed and extended 
treatment is given to the subject of combustion and to 
metallurgical problems. There are also chapters dealing 





with ramjets, pulsejets and rocket propulsion, com- 
pounded power units and gas turbines for road transport. 
35s. net from all booksellers. By post 36s. 9d. from 
lliffe Books Ltd., Dorset House, Stamford Street 
| London, S.E.1. 


“MATERIAL Handling in Works Stores,’ 2nd Ed. 

by J. Hoefkens. Shows how the use of fork-lift 
trucks and pallets in industrial stores can increase pro- 
duction, utilize floor space more effectively, help con- 
trol of movement and reduce costs. Includes a descrip- 
tion of a system actually operated in a modern factory. 
18s. net from all booksellers. By post 19s. from Iliffe 
Books Ltd., Dorset House, Stamford Street, London, 
S.E.1. 


“4 7ALUE-For-Money Motoring.” By J. R. Davey. 








This book, by a member of “The Autocar” staff, 
is specially designed to show the motorist how he can | 
run his car at the lowest overall cost. Among the sub- | 
| jects dealt with are the choice of petrols and oils; how 
| to obtain the maximum m.p.g.; self-servicing; how to | 
recognize the need for a major overhaul; methods of | 
| preserving bodywork; the correct use of tools; buying 
|a new or secondhand car. 7s. 6d. net from all book- | 
| solers. By post 8s. 2d. from Iliffe Books Ltd., Dorset | 
| House, Stamford Street, London, S.E.1. | 





technical information. 6s. 6d. net from all booksellers. | 


By post 7s. 2d. from Iliffe Books Ltd., Dorset House, 
Stamford Street, London, S.E.1. 








FLY at FAIR OAKS! 


UNIVERSAL FLYING SERVICE LTD. 


offers complete flying training courses for the 
Private Pilot's Licence. Fleet includes Piper Colts, 
Tri-Pacer, Austers and Tiger Moths. 


Engineering aepartment provides full facilities for 
Assembly and Validation, Maintenance, Repairs, 
C. of A. renewals and Radio Servicing. 


Club House and licensed bar. 
FAIR OAKS AERODROME 
CHOBHAM, SURREY 
Telephone: Chobham 375 
only half an hour from London 











| ~ ° ~ 
| who feel their mathematics are not up to standard, for 


tar geometry nor trigonometry play any part in 


“MECHANICS for the Home Student,” by Eric N. | 
| Simon, in association with W. D. Burnet, B. Eng., 
| Lecturer in Mechanical Engineering at Sheffield Uni- | 
| versity. The nineteen chapters of this practical book 
provide an excellent introduction to the subject under 
| such headings as Action, Force, Momentum, Power | 
Applied Force, Friction, Centre of Gravity, Density, | 
Fluids, Gases, Heat, Vibration, Stress, Impact, Rota- | 
tion, etc. 7s 6d net from all booksellers. By post | 
8s. 3d. from Iliffe Books Ltd., Dorset House, Stam- 
ford Street, London, S.E.1. | 


“QY‘ELESTIAL Navigation for Yachtsmen,” 3rd 
Edition, by M. Blewitt. This little book, intended 


| especially for beginners, should receive a very warm | 


welcome from every yachtsman who has wanted to 
learn the art of navigation by the heavenly bodies, but | 
has been deterred by its apparent complexity. In 
particular, it will make an immediate appeal to all 


the author’s explanation—indeed, even those who can 
manage little more than addition and subtraction should 
master this book with ease! 64 pages. Illustrated with 26 
diagrams and graphs. 7s. 6d. net from all booksellers. 
By post 8s. from Iliffe Books Ltd., Dorset House, 
Stamford Street, London, S.E.1. 








EXECUTIVE AIR TRANSPORT LIMITED 





TECHNICAL 


should be addressed to: 





Applications are invited from 


with high technical and administrative ability, for the setting up of an engineering 
base in the Midlands to be responsible for the complete organization and the 
€ngagement of suitable staff for maintenance on D.C.3, Heron, and Dove Aircraft. 
A senior position will be offered to the successful applicant. Applications in writing 


The Secretary 
Executive Air Transport Limited 
42-46 Hagley Road, Birmingham 16 


MANAGERS 


LIVE in Sunny San Diego! 


New and expanded programs 
have created immediate 
R & D openings for 


EXPERIENCED 
ENGINEERS 


in the field of 


TURBOMACHINERY 


Gearing Design Engineers 


Turbomachinery Design 
Engineers 

Mechanical Design Engineers 
Fuel Controls Development 
Engineers 

Aero -Thermo Engineers 

Heat Transfer Engineers 
Combustion Engineers 


Turbomachinery Experimental 
Engineers 


PREREQUISITES: B.S. or 
H.N.C. in M.E. or Ae.E. plus 
2 to 8 years experience in a 
related field of work. 


SOLAR SPECIFICS: Solar is 
making many significant 
contributions to turbo- 
machinery design and 
advanced structures tech- 
nology. There is an excellent 
balance between commercial 
and military contracts. 


WONDERFUL LIVING: San 
Diego living is great, offering 
one of the world’s finest 
year-round climates, plus 
outstanding recreation, edu- 
cation, and cultural advan- 
tages. 


WRITE TODAY: Send resume 
of your qualifications to 
Louis Klein, Dept. E-739, 
Solar Aircraft Company, 
2200 Pacific Highway, San 
Diego 12, California, U.S.A. 

















A subsidiary of Internationa! Harvester Company 











PLEASE 
RATE: 


IF USED IN ADVERTISEMENT. 
BOX No. 


following week’s issue. 





INSERT THE ADVERTISEMENT 


NUMBER OF INSERTIONS REQUIRED 


* Telephone: WATerloo 3333 * 


1/2 PER WORD, MINIMUM 14/-. 
NAME AND ADDRESS TO BE INCLUDED IN CHARGE 


if required, add 2 words plus I/-. 
Cheques, etc., payable to “FLIGHT” crossed “& Co.” 
PRESS DATE: FIRST POST THURSDAY for 


Please write in BLOCK LETTERS with ball pen or pencil. 


INDICATED ON FORM BELOW 


REMITTANCE VALUE 


14 SEPTEMBER 19 


— CLASSIFIED ADVERTISEMENTS — 
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To “Flight” Classified Advertisement Dept., Dorset House, Stamford St., London, S.E.1. 
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. ..GENERATES PROGRESS 


‘Switch on!’ ...AEI power is meeting all the electrical needs of modern flight. The 
design and development of new equipments by AEI has been a vital part of the electrifying 
progress made by man in the air. AEI equipped the first aircraft to: use an electrical 
power system, produced the first constant frequency a.c. supply system, and developed 
the first oil-lubricated brushless alternator. Today AEI generators, alternators, motor- 
generators, inverters and amplidynes supply the power needs of all types of aircraft, 
whilst development of power systems for future flight projects is backed by AEI’s entire 
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research laboratory resources. 


Associated Electrical Industries Limited 


Aircraft Equipment Group 
COVENTRY, ENGLAND 


Second Class Postage Paid at New York. N.Y. 
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CIVIL AIRLINERS 


age 


such as the 
VISCOUNT, 
VANGUARD, V.C.10, 
AVRO 748, 

A. W. ARGOSY, 


H.P. HERALD, 
CARAVELLE, 
COMET IV, 

de H. TRIDENT, etc. 







MILITARY 


such as the 

GNAT, 

GNAT TRAINER, 

SEA VIXEN, 

JAVELIN, Bre = ¥ 
BEVERLEY, — 
SAUNDERS ROE SCOUT, 

AOP.9, 

COMET Il, etc. 


EXECUTIVE 


such as the 
BEAGLE, B206, 
AIREDALE, 
HALCYON, 

S.G.P. FLAMINGO. 
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